TSD Update - Organic Liquids Distribution (OLD) NESHAP

April 2002

Asareault of interagency review comments received on the Technica Support Document
(TSD) for the proposed OLD standards, the project team has re-andyzed the HAP emission
reductions and re-estimated control costs attributed to compliance with the proposed rulemaking.
Information relative to the basdine emissions, leve of control that exists for transfer racks, and the
estimated costs for additiona control of transfer racks has been updated (see atached telephone
contact report). The updated analysisis presented in the attached revised Memo Nos. 2, 3, and 6.
These revised memoranda should be considered as replacements for the corresponding memos in the
origind TSD.

Martha Smith
U.S. EPA
Voice: (919) 541-2421

E-mall: samith.martha@epa.gov



Telephone Contact Report

From: Greg LaFam, Pacific Environmental Services, Inc. (PES)
Date: April 5, 2002

Contact: Mr. Scott Fox

Company: John Zink Company

Teephone Number: (918) 234-2912

Fax Number: (918) 234-1968

Contact Summary:

Mr. Scott Fox of John Zink Company, a manufacturer/vendor of air pollution control systems,
was called on September 10, 2001, and again on March 14, 2002, to discuss current costs of flare
type control systems that would be specified to control hazardous air pollutant vapor emissions from
liquid transfer operations (transfer racks) at organic liquid distribution (OLD) facilities. | asked him to
comment on the accuracy of the cost estimates that the EPA prepared for the OLD MACT rule
proposa. These cost estimates were based on the flare costing methodology presented in the EPA’s
OAQPS Control Cost Manual.

Mr. Fox stated that the EPA’s Cost Manud is a collection of information reflecting the costs for
open flare technology that is frequently used to control processing operations at refineries and chemical
manufacturing plants. However, approximately 90 to 95 percent of the flare systemsingtaled to control
emissons from liquid transfer operations are enclosed ground flare sysems. The flamein open flares
isgtuated at aheight of 30 to 50 feet and is vigble from ground level. Enclosed flares, on the other
hand, burn just above ground level but are enclosed in arefractory-lined stack which is 30 to 50 feet
high. Dueto the addition of the stack and instrumentation related to the stack, the costs for enclosed
systems are consderably higher than those for open flare systems.

Mr. Fox said that there are three principa reasons why enclosed ground flares are typically
selected for loading operations. The first involves safety or “ perceived safety.” The open flare flamein
proximity to potentia ignition sources is often consdered undesirable by operators and the surrounding
community. Secondly, enclosed flares offer “reduced radiation,” an important factor when the control
unit isingdled close to other equipment. The third factor affecting the selection of enclosed flare
gystemsis that these units can be source tested to determine their control efficiency and are typically
capable of higher efficiencies (99+ %) than open flares (- 98 %).

With regard to system costs, the stack (and instrumentation associated with the stack) isthe



primary reason that John Zink’s enclosed flares are more expendgve than their equivaent sized open
flares. The upstream components and the burner itsdf are smilar in both sysems. The instruments
used in both types of systems include detonation arrestors, anti-flashback burners, temperature
indicatorsin the piping, and shutdown safety vaves. Many States dlow continuous pilot flame

monitoring for enclosed flare systems, but incressingly are requiring that the system be monitored for in-
gtack temperature (during loading activities).

The following table presents the EPA capita cost estimates for flare systems that were used for
the regulatory proposd, as well as John Zink’s cost estimates.

John Zink Company’ s Estimates®
Flare EPA Capital Cost
System Edtimate Open Flare System Enclosed Ground
Sze in Rule Proposal Flare Systen?
Sl $40,800 $45,000 (10%) $70,000 (729%)
Medium $49,400 $70,000 (42%) $100,000 (102%)
Large $58,800 $100,000 (70%) $150,000 (155%)

aBest-guess estimates based on minimal design information, rather than the results of a detailed
cost analysis.

PAbout 90-95% of flare systems installed on organic liquid transfer racks are of this type.

Note: Percentage increases over EPA estimates are shown in parentheses.
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INTRODUCTION

Modd plants have been developed to represent the HAP emission sources a organic liquids
digtribution (OLD) facilities and for usein the estimation of regulatory (cost and environmental) impacts.
For each modd plant, ranges of Size and operationd capacity have been sdlected in an attempt to
characterize actuad OLD operations. The caculation of tota hazardous air pollutant (HAP) emissons
for the nationwide modd plant profile, and the estimation of regulatory impacts (presented in separate
memos in this TSD), are intended to gpproximate the impacts expected for the entire OLD industry.
This memorandum presents the methodology that was used to seect parameters for the OLD model
plants. These modd plants cover al szes of OLD operations within the industry segments believed to
contain mgor source facilitiesinvolved in organic liquids distribution, based on detareceived in a
comprehensive EPA survey.! The following industry segments were considered in developing the
modd plants:

1. OLD activities collocated with organic chemicd manufacturing plant sites,
2. OLD activities collocated with petroleum refineries,

3. Bulk liquid terminas (especidly independent, for-hire facilities),

4. Crude ail pipeline stations, and

5. Petroleum bulk terminals.

Although the basic operations and emission sources in the various OLD industry segments are
very smilar, data show that the liquids handled, volumes, and scope of equipment (number and types of
tanks, etc.) can differ markedly. For this reason, separate moded plants were devel oped to reflect each
industry segment. A separation of modd plants by individua industry segmentsis dso ussful for the
congderation of economic impacts, because different industries have different economic profiles.
However, the creation of mode plants by industry is not intended to imply that the OLD regulation
should or will contain separate requirements for different industry segments.

Sources of Data

The data base used for determining the modd plant parameters consisted primarily of the
information in responses to the EPA’s 1998 survey of the OLD industry, which was sent to 167
companies in the chemica production, petroleum refining, bulk storage, and related industries.
Responses were received for gpproximately 247 facilities at 77 companies. Table 2-1 showsthe
industry segments that responded, both by Standard Industria Classification (SIC)

"While the industry segments discussed in this memo are the major segments reported to
contain OLD activities, there may be additiond segments with OLD activity that fall outsde of the five
segments listed (such as certain types of manufacturing operations). However, based on survey data
and discussions with stakeholders we presume that any additiona segments would congtitute a small
percentage of the OLD category.
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TABLE 2-1. RESPONDENTSTO THE EPA’SO.L.D. INDUSTRY SURVEY

- Number of
Industry Segment/ 4-Digit .
. NAICS Code (s) Facility
Type of Facility SIC Code (s) Responses®
Chemical production 2812, 2821, 2824, 325110, 325120, 117
2843, 2865, 2869, 325132, 325181,
2891 325192, 325193,
325199, 325211,
325222, 325520,
325613
Petroleum refinery 2911, 2992 324110, 324191 57
Liquid terminal 4226 493190 32
Crude ail pipeline 4612 486110 24
station
Petroleum terminal 5169, 5171 422690, 422710 10

3A total of 247 facilities submitted responses. The seven responses not indicated
in thistable werefor facilitiesin SIC codes 13, 30, 38, 39, and 44.

codes (1) and the equivalent North American Industrial Classification System (NAICS) codes. (2) In
the remainder of this memo, SIC codes are used to indicate industry segments. The facilitiesin the
survey consst only of those considered to have the potentia to be a mgor source of HAP emissions.
Under the EPA’s extended potentid to emit trangtion policy (3), thisincludes those plant Siteswith
actua annua emissons of 5 tpy or greater of any sngle HAP, or 12.5 tpy or greater of any
combination of HAP. Both dedicated OLD plant Sites (such as for-hire sorage terminals) and OLD
operations collocated with a production plant site (such as a petroleum refinery) were included in the
reporting. It should be noted that the mgor source determination is based on thetotd of al HAP
emissons a aplant Ste; however, only OLD activities and equipment are considered in the
development of these modd plants.

Survey recipients were ingtructed to exclude gasoline from their responses (Snce gasolineis
dready regulated under the Gasoline Digtribution MACT rule, 40 CFR Part 63, subpart R), aswell as
liquids with an annud average true vapor pressure of lessthan 0.1 psaa handling temperatures or a
HAP content less than 1,000 ppm by weight. Only liquids transferred into or out of the plant Site (as
opposed to those that were produced in the plant and used or consumed in a process) were reported.
Also, information was requested only for storage tanks larger than 5,000 gallonsin capacity. Liquid
storage and handling equipment that was covered by an existing 40 CFR Part 63 regulation (MACT
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standard), or was expected to be covered by afuture MACT rule, was not included in the survey
reponses. The Attachment to thismemo isaligting of the survey respondents, including company and
fecility name, 2-digit SIC code, and associated model plant designation where sufficient data were
available to make the determination.

In addition to the EPA survey, the membership directory for the Independent Liquid Terminds
Asociation (ILTA) (4) was consulted for facility 9zing information. This reference provided
information on liquids handled, tank numbers and sizes, and other data for actud facilities (primarily
SIC code 42 storage terminds). The project team also made Site vidits to several OLD facilities, where
further information on facility operations was obtained.

OLD Emisson Sources

As discussed in other materias developed under this project, the principal HAP emission
sources associated with OLD operations are:
Storage tanks (standing and working |osses),
Transfer racks (liquid transfer to tank trucks and railcars),
Container filling operations,
Equipment leaks (pumps, valves, connectors, €tc.),
Wastewater with volatile HAP content, and
Semi-agueous waste.

Ok wWDNE

The EPA survey requested information on these sources and how emissons are currently
controlled. The survey reveded that trandfer racks are not typicaly used at facilities in the crude oil
pipeline industry (SIC 46); therefore, transfer racks are not included in the modd plants for these
facilities. Also, dataon generation rates and HAP compositions of wastewater and other HAP wastes
were very limited in the EPA survey responses, making it difficult to characterize these sources.
However, it was apparent thet relatively small amounts of these waste products are produced from
most OLD activities. Thus, estimations of the compositions and quantities of these waste materids
were not included in the modd plants.

MODEL PLANT DEVELOPMENT

This section discusses the development of modd plants for the five principad OLD industry
segments described in the introduction. The modd plants in this analyss were congtructed using data
from actual OLD operations. Each modd plant is specified as a set of severd parameters, each of
which isimportant in estimating HAP emissons and the potentid impacts of emission controls. Each
parameter vaue actualy implies arange of vaueswhich is based on data from severd smilar facilities.

Due to the difficulty of identifying every individua OLD operation and obtaining enough

information to caculate ther HAP emissons, the mode plants will be used for estimating the nationwide
basdine HAP emissions from OLD operations.
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Digributed Liquids

In order to increase the precison of the impacts estimation, average liquid vapor pressures
were estimated for each type of storage tank within each industry segment (as represented by two-digit
SIC codes). These averages were then weighted by the amount of storage capacity devoted to each
liquid at the facilities in the survey responses. The results are presented in Table 2-2. Separate vapor
pressures were devel oped for each tank type in common use to reflect the differences that exist in the
data. The development of the parameters used to characterize OLD liquidsis further explained in
another memorandum that can be found in docket A-98-13. (5)

The remaining liquid properties that affect volatile organic emissons from storage tanks and
liquid trandfers at transfer racks are the molecular weight of the vapors and the temperature of the
liquid. Molecular weight was not reported for most of the liquid mixturesin the survey data base.
Anayss of molecular weights and relaive quantities of the HAP components in reported liquids
showed that the molecular weight of benzene, 78.1 g/g-mole, is areasonable average vaue to represent
dl of theliquids. A uniform temperature of 60EF was selected for liquid temperature, which is
consdered a representative annua average based on meteorologica datafound in the EPA’s emisson
factor document, AP-42. (6)

Based on data in the survey responses, the overall weighted average ratio of HAP to total
organic compounds for dl liquidsin dl industry segmentsis 54 percent (note that pure
HAP liquids, such as straight benzene or methanal, are 100 percent HAP). This overal vaue includes
the relatively low average ratio (gpproximately 6 percent) for crude oil, which appliesfor SIC code 46
pipdine dations. The facility data were dso reviewed to determine whether this ratio varies sgnificantly
by industry segment. As presented in Table 2-3, the ratio for individua segmentsisin fact varigble, and
these different ratios have been used in defining the modd plants. Note that HAP percentages in the
liquids were used to generate the ratios in Table 2-2 (except for SIC code 46), even though emissions
are afunction of the vapor HAP percentages. Vapor HAP data were incomplete or not provided for
many of the non-crude oil mixtures reported in the survey, and the liquid data are believed on the
average to provide a good approximation of the HAP in the vapors.

Storage Tanks

The average storage tank capacities as reported in the OLD survey data are used to describe
storage tanks at the mode plants. As noted above, tanks below 5,000 gdlonsin size are not
considered cogt-effective to control and were excluded from the survey. The diameter of each tank
(which was not reported) was estimated becauise this parameter is required in the emissions
caculations. According to the proposal background information document for the VOC Storage
Tanks NSPS (7), the height of atank is afunction of its capacity as shown in Table 2-4. Based on
these figures, gpproximate ratios of tank diameter to height can be determined as a function of tank
capacity range, as shown in Table 2-5. These ratios were used to caculate the dimensions of each
tank type within each industry segment. Table 2-6 presents the capacities, diameters, and heights for
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each of these tanks.
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TABLE 2-2.

AVERAGE O.L.D. LIQUID VAPOR PRESSURES

Annud Average True Vapor Pressure for
SIC OLD HAP Liquids (psia)
Code
FXRT IFRT EFRT All Tanks

28 3.4 2.6 ---b 31
29 1.7 2.0 3.7 32
42 1.6 3.0 5.2 2.8
462 35 ---b 35 35
51 2.8 2.1 2.7 2.4

FXRT = fixed-roof tanks.
IFRT = internal floating roof tanks.
EFRT = external floating roof tanks.
&Crude oil is essentially the only liquid reported for pipeline stationsin this SIC code.
bThis tank typeisnot prevalent at OLD operations within this SIC code.

TABLE 2-3. HAPPERCENTAGESIN O.L.D. LIQUIDS

SIC Code

28

Average HAP-to-Tota Organics

Ratio (percent)?

29

42

46

51

Tota OLD

“Values represent average HAP weight percent in the liquid

(except for SIC 46).

Bvalue represents average HAP weight percent in the crude
oil vapors.
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TABLE 2-4. STORAGE TANK HEIGHT AS A FUNCTION OF CAPACITY (7)

Tank Capecity® Tank Height

gdlons cubic feet (feet)

0-11,970 0-1,600 8.6
11,970 - 24,125 1,600 - 3,225 17.2
24,125 - 81,170 3,225 - 10,850 25.8
81,170 - 300,175 10,850 - 40,125 34.5
300,175 - 3,061,975 40,125 - 409,300 43.0
> 3,061,975 > 409,300 515

8/ dues are rounded.

TABLE 2-5. RATIO OF TANK DIAMETER (D) TO TANK HEIGHT (h)

I Tank Capacity” Ratio of Diameter to
galons cubic feet Height (D/h Ratio)?
0- 748,100 0- 100,000 1.0
748,100 - 1,496,200 100,000 - 200,000 15
1,496,200 - 2,992,400 200,000 - 400,000 2.0
2,992,400 - 5,984,800 400,000 - 800,000 25
5,984,800 - 8,229,100 800,000 - 1,100,000 3.0
> 8,229,100 > 1,100,000 35
a/alues are rounded.

Based on the actud facilities reflected in the survey data base, severd mode plants have been
constructed that reflect the numbers and types of OLD storage tanks at those facilities. The number of
model plants developed was a compromise between alarge number (more specific characterization and

impacts) and a smdler number (more manageable within the
resource condraints of the project). An examination of the dataindicated that the industry could

be reasonably represented by 13 mode plants.
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TABLE 2-6. STORAGE TANK SIZE PARAMETERS,
BY INDUSTRY SEGMENT

SIC Code/ Average Tank Capacity Tank Tank
Tank Type gdlons cubic feet Diameter (ft.) Height (ft.)
28
FXRT 480,000 64,160 434 434
IFRT 430,000 57,480 418 418
EFRT _a _a _a a
29
FXRT 293,000 39,170 368 36.8
IFRT 2,123,600 283,900 1314 65.7
EFRT 5,290,500 707,200 1311 524
42
FXRT 1,418,000 189,500 713 475
IFRT 2,616,500 349,800 9.2 481
EFRT 9,744,000 1,302,500 179.7 513
46
FXRT 2,814,500 376,200 106.2 425
IFRT _a _a _a _a
EFRT 7,524,400 1,005,800 156.6 522
51
FXRT 8,620 1,150 114 114
IFRT 3,028,300 404,800 108.8 435
EFRT 5,285,700 706,500 1310 524

#Thistank typeis not prevalent at OLD operations facilities within this SIC code.

The total tank throughput as reported for the facilities in each industry segment (SIC or NAICS code)
has been distributed among these modd plants in proportion to their total storage capacity. Using these
throughputs and the tota storage capacity at each modd plant, the annua number of tank product
turnovers was caculated. Table 2-7 presents this tank information for each mode plant.
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TABLE 2-7. MODEL PLANT STORAGE TANK PARAMETERS

aQuotient of total throughput divided by total storage capacity.

2-14

No. of Tanks by Type Storage Tank
C?cl)c(i:e '\F{:ggfl R i o ngﬁggzﬂi a axgg Czlpigty Turnoverslyr?
FXRT [ 7 | EFRT | poee (10° gallyn) (10° gd)

28-1 4 0 0 4 (1-6) 19,799 1,920

28 28-2 10 2 0 12 (7-20) 58473 5,660 10
28-3 29 3 0 32 (>20) 157,080 15,210
29-1 2 1 0 3(1-3 66,546 2,710

29 29-2 2 1 4 7 (49 586,160 23,870 25
29-3 4 4 4 12 (>9) 757,240 30,830
42-1 3 3 1 7 (1-10) 103,420 21,850

42 42-2 6 8 1 15 (11-25) 185,330 39,185 5
42-3 20 | 20 2 42 (>25) 474,470 100,180
46-1 5 0 0 5(1-10) 140,610 14,070

0 46-2 0 0 13 | 13(>10) 975,460 97,820 10
51-1 4 0 0 4(1-5) 314 34.5

51 10
51-2 0 7 3 10 (>5) 348,400 37,055




Liquid Trander (Trandfer Racks)

Transfer rack throughputs were assigned to each model plant based on the throughputs
reported for trandferred liquids in the EPA survey. Firgt, atota throughput was determined for each
industry segment (SIC or NAICS code). Then, based on the storage tank throughput of each model
plant, the total rack throughputs were divided up among the plantsin proportion to
the tank throughputs. Table 2-8 presents the tota and single modd plant throughputs for transfer racks
in each industry segment, and indicates the number of each model plant thet is represented in the survey
data. Anaysesof the data base performed after the regulatory proposa package had been completed
showed that not dl of the facilities were carrying out transfer operations of organic liquids into tank
trucks or rallcars. Therefore, the number of mode plants representing transfer rack activitiesis
sgnificantly lower than the totad number of plantsin each industry segment.

From areview of the EPA survey results, 75 percent of OLD transfer rack filling positions use
submerged fill or bottom loading and 25 percent use the higher-emitting splash fill method to load HAP-
containing liquids into tank trucks and railcars (referred to together as cargo tanks). Also, about 65
percent of the filling positions are for tank trucks, while the remaining 35 percent are for railcars.
Control devices, consdered to have an approximate average control efficiency of 95 percent, are
reported to be in use for gpproximately 60 percent of the transfer rack organic liquid throughput. The
control technique known as vapor balancing (the piping of cargo tank vapors back to the storage tank
astheliquid is being loaded into the cargo tank) was reported by only a smal number of the facilities
responding to the EPA survey.

Container Flling

Thefilling of smaller, portable (non-cargo tank) containers at OLD facilities was reported as a
HAP emission source at 26 facilities in responses to the EPA survey. After areview of the data
reveded that smal and medium container filling were being carried out by only seven facilities and there
were no emisson controls in use, a decison was made to continue the andysis only for the filling of
large containers (at least 55-gdlon size). These include 55-gdlon drums and the “totes’ (usudly
congtructed of aplastic materia or stainless stedl) that are used to transport some liquids. Totes have
been observed a OLD operations to range up to 550 gallons or more in capacity.

The mgor source facilities reporting large container filling arein SIC codes 28 (71 percent),
29,3042, and 51. The annua volume loaded ranges from approximately 2,500 gal/yr
to 4 million gd/yr on afacility-wide basis. A totd of 24 facilities reported large container
(drum or tote) filling operations. Table 2-9 shows the annua volume loaded for each facility,
those using control measures on the filling operation, and the gpparent number of separate drum filling
dations a each facility.
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TABLE 2-8. MODEL PLANT TRANSFER RACK THROUGHPUTS

80rganic liquids for facilities in the EPA survey data base.
bRepresents actual facilitiesin the EPA survey data base that perform organic liquid transfer

operations expected to be covered by this NESHAP.

Indust Transfer Rack Transfer Rack
Segmer?': Moddl Plant Throughput for dl Number of Throughput for each
(SIC Code) Mode Plants Modd Plants’ Modd Plant
(10° gaiyn)? (10° gal/yr)
28-1 87,360 14 6,240
28 28-2 229,904 14 16,422
28-3 617,612 18 34,312
29-1 30,148 5 6,030
29 29-2 265,515 4 66,379
29-3 343,055 4 85,764
42-1 83,674 4 20,918
42 42-2 168,900 6 28,150
42-3 383,910 7 54,844
46-1 c c o
46
46-2 c c o
51-1 47 2 235
51
51-2 51,814 2 25,907

“Dataindicate that transfer racks are not typically found at facilitiesin SIC code 46.

Modd plants for drum (or tote) filling have been developed as separate entities from the generd

OLD mode plants, because only about 10 percent of the survey respondents reported

drum filling activities. A decison was made to generate alarge and a smal modd plant so the
impacts on both small and large operations could be estimated. A cutoff was selected at 10
percent of the maximum throughput value of 71,920 drums per year, or about 7,200 drums/yr (20
drums/day). Thus, the smal modd plant loads # 20 drums/day, and has a nomina

throughput of 5 drums/day (the average of the 11 facilities below 20 drums/day). While the dataon
number of filling sations were uncertain, the smal mode plant was assgned one
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TABLE 2-9. LARGE CONTAINER FILLING MODEL PLANT PARAMETERS?

Annual Liquid illi

No. of Filling

RgszgnS Cgoge Throughput Controls?® Stations per
gal/yr drums/yr® Facility

3,955,560 71,920

2,938,670 53,430

2,882,065 52,400

1,508,710 27,430

1,256,260 22,840

1,102,515 20,045

929,970 16,905

929,875 16,910

613,840 11,160

605,000 11,000

574,710 10,450

547,365 9,950

443,750 8,070

330,305 6,005

282,000 5,125

208,000 3,780

150,530 2,735

100,735 1,830

70,265 1,280

53,650 975

17,860 325

6,100 110

3,080 55

2,395 45

4_arge containers are 55-gallon drums or larger portable containers (totes).
quuival ent throughput in 55-gallon (drum) units.
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“Control device or vapor balancing.
dSurvey datawere unclear in many cases; these values represent “best guess” estimates.
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gation asanomina vaue (maximum of two stations). The large modd plant is defined to load more
than 20 drums/day (nominally 70 drums/day), and has three or more separate filling stations.

Equipment Components

The EPA survey data were used to develop an estimate of the number of equipment
components at facilities for 9x types of equipment: pumps, compressors, connectors (such as flanges),
vaves, pressure relief devices, and sampling connection systems. As the rule development proceeded,
the number of component types under consideration was reduced based on the practices of the OLD
industry and the proposed rule provisions. Contacts with industry representatives indicated that
compressors are not used, or are used in avery limited capacity, at OLD operations facilities. It was
aso determined that the types of pressure relief devices that are typicaly subject to control
requirements under other Federd regulations are not commonly associated with OLD operations.
Thus, fina component counts were developed for four types of equipment components. pumps,
connectors, valves, and sampling connection systems.

From the survey data, it was found that two sets of equipment counts could be used to
characterize dl of the mode plants; that is, the smdler plants could be assigned one sat of counts and
the larger plants could be assigned another set of counts. In arriving at representative equipment counts
for OLD operations, some very high counts reported by certain facilities were considered outliers and
were not included in the averaging caculations. These high count facilities are discussed in a project
memorandum. (8) Table 2-10 presents the average equipment counts used for each moded plant.

Moded Plant Summary
Tables 2-11 and 2-12 summarize dl of the parameters specified for the model plants. An
extrapolation of the modd plant populationsin the EPA survey data base to the number of each model

plant estimated to exist nationwide is discussed in the Basdine Emissions memo contained in this TSD
(Memo No. 3).
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TABLE 2-10. MODEL PLANT EQUIPMENT COUNTS

No. of Equipment Components at each Model Plant?

SIC Code '\F/')lc’de' Sampling
ant Pumps® | Connectors | Valves | Connection
Systems
28-1 10 500 200 5
28 28-2 10 500 200 5
28-3 50 2,000 500 15
29-1 10 500 200 5
29 29-2 10 500 200 5
29-3 10 500 200 5
42-1 10 500 200 5
42 42-2 10 500 200 5
42-3 50 2,000 500 15
46-1 10 500 200 5
46
46-2 10 500 200 5
51-1 10 500 200 5
51
51-2 10 500 200 5

3Represents only equipment used directly in OLD activities.
PEach pump has two seals (emission points).
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TABLE 2-11. SUMMARY OF O.L.D. MODEL PLANT PARAMETERS

Distributed Liquids Storage Tanks
Model | AnnualAverageLiquidVaporPressure No. of Storage Tanks Total Storage Product
Plant (psia) HAPContent Tank Tank Turnovers
(wt. percent) Storage | Throughput per Y ear
FXRT | IFRT | EFRT | AllTanks FXRT IFRT EFRT Total Capacity | (10°gallyr)
(Range) | (10°gal)

28-1 4 0 0 4 (1-6) 1,920 19,799

10
28-2 3.35 261 3.06 64 10 2 0 12 (7-20) 5,660 58,473
28-3 29 3 0 32 (>20) 15,210 157,080
29-1 2 1 0 3(1-3) 2,710 66,546

25
29-2 1.73 201 3.67 3.18 32 2 1 4 7 (4-9) 23,870 586,160
29-3 4 4 4 12 (>9) 30,830 757,240
42-1 3 3 1 7 (1-10) 21,850 103,420

5
42-2 1.59 2.08 5.16 2.84 74 6 8 1 15 (11-25) 39,185 185,330
42-3 20 20 2 42 (>25) 100,180 474,470
46-1 5 0 0 5(1-10) 14,070 140,610

3.52 352 352 6 10
46-2 0 0 13 13 (>10) 97,820 975,460
51-1 4 0 0 4 (1-5) 345 314
2.83 212 2.70 2.36 85 10
51-2 0 7 3 10 (>5) 37,055 348,400
All 54
Model

Plants
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TABLE 2-11. (Concluded)

Transfer Racks

Number of Equipment Components at each Model

Plant
Model Plant Tgég{ncgaég; Igzlg Transfer Rack Connector Sampling
Throughput Pumps Vaves Connection

Tank Truck Railcar (10° gallyr) > Systems
281 1 1 6,240 10 500 200 5
282 2 2 16,422 10 500 200 5
283 3 2 34,312 50 2,000 500 15
291 1 1 6,030 10 500 200 5
29-2 1 2 66,379 10 500 200 5
29-3 2 2 85,764 10 500 200 5
42-1 2 2 20,918 10 500 200 5
42-2 4 5 28,150 10 500 200 5
42-3 8 7 54,844 50 2,000 500 15
46-1 10 500 200 5
46-2 10 500 200 5
51-1 1 1 235 10 500 200 5
51-2 1 1 25,907 10 500 200 5
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TABLE 2-12. SUMMARY OF LARGE CONTAINER FILLING
MODEL PLANT PARAMETERS

Liquid Throughput Number of Drum or Tote
Drum/Tote (drums /day) Filling Stations
Filling
Modd Plant Nominal Range Nominal Range
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Attachment to Memo No. 2 (Modd Plants).

Company and Facility Information from OLD Data Bass?

. Container Fillin
Company Name Facility Name Facility SIC | Model Plant Model Plant °
pany Number | Code Nor
No.
Ilied Marine Industries, Alllgd Termlhals, Inc.-Charleston 50 42 1 NA
[ nc. Marine Terminal
Allied Signal, Inc. Allied Signal Inc., Speciaty Chemicals, 37-B 28 1 NA
Delaware Plant
Allied Signal Inc., Specialty Chemicals,
Detroit Refinery 37-C 28 2 !
Allied S|gng| Inc., Speciaty Chemicals, 37-D 28 5 NA
Ironton Refinery
Laminate Systems, LaCrosse, WI 37-E 28 NA
Laminate Systems, Pendleton, SC 37-F 28 NA
Alll.eq Signal Inc., Polymers, Hopewell 37-G 28 2 NA
Facility
Allied Signal, Inc., Baton Rouge South 37-A o8 1 NA
Works
IAmerada Hess Corporation |Corpus Christi Terminal 59-A 42 NA
Houston Terminal 59-B 42 NA
IAmerada Hess Pipeline Co.,
obil, Phillips, BP, Unocal, |Trans Alaska Pipeline System, Pump
E(xon AK Pipeline Corps, |Station 2 46-B 46 ! NA
d ARCO Trans,, Inc
Traqulaska Pipeline System, Pump 46-A 46 1 NA
Station 1
Trans Alaska Pipeline System, Pump
Station 12 46-K 46 1 NA
Traqs Alaska Pipeline System, Pump 46-C 46 1 NA
Station 3
Trans Alaska Pipeline System, Pump
. 46-D 46 1 NA
Station 4
Traqs Alaska Pipeline System, Pump 46-E 46 1 NA
Station 5
Traqs Alaska Pipeline System, Pump 16-F 46 1 NA
Station 6
Trans Alaska Pipeline System, Pump 26-1 46 1 NA
Station 9
Trans Alaska Pipeline System, Pump
Station 10 46-J 46 1 NA
T Alaska Pipeli P
raqs aska Pipeline System, Pump 46-H 46 1 NA
Station 8
Trar]sAIaska Pipeline System, Pump 26-G 46 1 NA
Station 7
Tran_s AIaska_Plpelme System, Valdez 26-L 44 NDS NA
Marine Terminal
IAmoco Corporation Am oco Chemical Company, Cooper 32-A 28 1 NA
River Plant
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Mode Plants Memo Attachment. (Continued)

- Container Fillin
Company Name Facility Name Facility | SIC | Model Prant | ~F 2R T
pany Number | Code No.
No.
Amoco Chemical Company, Decatur 32-B 28 1 NA
Plant
Amoco Polymers, Inc. - Piedmont 32-C 28 ND NA
Plant
Amoco Chemical Co. 32-D 28 1 NA
Amoco Chemicals, Plant B 32-F 28 1 NA
IAmoco Corporation Amoco Chemicals, Docks 32-G 28 1 NA
Amoco Polymers - Marietta Plant 32-E 28 1 NA
L ewis Station 9-B 51 ND NA
Amoco Chemical Company, Texas 39-H 28 2 NA
City, Texas Chemical Dock Facility
Amoco Chemical Company,
Greenville, South Carolina Facility 32l 28 ! !
Amogo Corporation, Shinn-Pence 9-A 16 3 NA
Terminal
LaBarge Station 9-C 46 1 NA
Bowie, Texas Station 9-D 46 1 NA
Broome Station 9-E 46 1 NA
Beaumont Terminal 9-F 46 2 NA
IAshland Chemical Company IALshland Chemical Co., Calumet City, 17-B 28 1 2
Neville Island Plant, c/o Ashland
Chemical Co. 17-D 28 ND NA
Los Angeles (City of Commerce)
Plant, c/o Ashland Chemical Co. 1rc 28 ND NA
Ashland Chemical Co., Ashland, OH 17-A 28 ND 2
IBASF Corporation Joliet Polystyrene Plant 38-E 28 NA
Wyandotte, Michigan Plant 38-G 28 NA
Beaumont Plant 38-A 28 2 NA
Freeport Plant 38-B 28 ND NA
Geismar Plant 38-C 28 3 NA
Greenville Plant 38-D 28 3 NA
Bayer Corporation Bushy Park Plant 61-A 28 2 NA
Orange Site 61-B 28 2 NA
Addyston Plant 61-C 28 ND NA
Bayer-New Martinsville 61-D 28 1 NA
P Exploration and Oil Alliance Refinery 18-A 29 1 NA
ompany
BP Oil Lima Refinery 18-B 29 NA
BP Qil, Toledo Refinery 18-C 29 2 NA
[Bridgestone/Firestone, Inc. E'c:esm”e Synthetic Rubber & L atex 63-B 28 2 NA
Firestone Synthetic Rubber & Latex,
Co., Lake Charles, LA 63-A 28 2 NA
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Mode Plants Memo Attachment. (Continued)

Container Filling

Company Name Facility Name NFaCr:kI)tgr ; ge MOd,\?IOT ant Model Plant
No.
atlettsburg Refining LLC | Catlettsburg Refinery 21-B 29 ND NA
kel anese Acetate LLC Celanese Acetate Celriver Plant 13-B 28 2 NA
Celanese Chemicals, Inc. 13-H 28 1 NA
Celanese Ltd., Bay City Site 13-C 28 2 NA
Celanese Ltd., Pampa Plant 13-A 28 1 NA
Corpus Christi Technical Center 13-G 28 1
Bayport Terminal 13-1 51 1 2
IChalmette Refining L.L.C. |Chamette Refinery 12-C 29 ND NA
Chevron Chemical Co., Cedar Bayou
IChevron Corporation Plant 27-B 28 2 NA
Chevron Products Richmond Refinery 27-C 29 ND NA
IChevron Corporation Richmond Distribution Center 27-Ca 29 ND NA
Hawaii Refinery 27-E 29 3 NA
Chevron El Paso Refinery (North
Facility) 27-H 29 2 NA
Fourchon Terminal 27-A 13 ND°¢ NA
Chevron Products Company,
Pascagoula Refinery 27-D 29 ND NA
El Segundo Refinery 27-F 29 ND NA
EITGO Petroleum Corpus Christi Refinery-Deep Sea
orporation Terminal 11-A 51 2 NA
tlark Port Arthur Pipeline
ompany Lucas Station 39 46 ND NA
ICoI onial Terminals, Inc. Colonial Terminals, Inc. 51 42 NA
ONDEA VistaCompany |Aberdeen Chemical Plant 42-A 28 NA
I': L ake Charles Chemical Complex 42-B 28 2 NA
ICosmar Company Cosmar Company 10-B 28 ND NA
I)elta Terminal Services,
| nc. Queen City Terminals, Inc. 64-A 42 2 NA
Delta Terminal Services, Inc., Harvey,
LA 64-B 42 3 2
JE.I. Dupont Co., Inc. Front Royal Plant 53-C 28 ND NA
Belle Plant 53-A 28 1 NA
Conoco Denver Products Terminal 55 29 1 NA
Dupont-Automotive Products 53-D 28 ND NA
Cape Fear 53-B 28 ND NA
Dupont, Mt. Clemons Plant 53-E 28 ND NA
astman Chemical
ompany Distillation Products Industries 35-A 28 NA
Tennessee Eastman Division 35-B 28 1
Texas Eastman Division, Eastman
Chemical Company 35-C 28 3 NA
Carolina Eastman Division 35-D 28 ND NA
Arkansas Eastman Division 35-E 28 3 1
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Mode Plants Memo Attachment. (Continued)

Company Name

Facility Name

Facility
Number

SIC
Code

Model Plant
No.

Container Filling
Model Plant
No.

Equilon EnterprisesL.L.C. |Wood River Refining Company 58 29 1 NA

Ergon Oil Purchasing, Inc., Baton

JErgon QOil Purchasing, Inc.  |Rouge 71 42 ND NA
lExxon Corporation Exxon Chemical Americas, Bayway 19-A 28 2 NA
Baton Rouge Chemical Plant 19-D 28 ND NA
Baytown Olefins Plant 19-C 28 ND NA
Mont Belvieu Plastics Plant 19-B 28 ND NA
Exxon Chemical Company, Leland
Terminal 44-D 42 ND NA
Exxon Chemical Company, South
Wilmington Terminal 44-E 42 2 NA
Exxon Baytown Refinery 20-A 29 ND NA
E);(icr)]r;r iompany USA, Baton Rouge 20-B 29 ND NA
Exxon Benicia Refinery 20-C 29 ND NA
Exxon Co. USA, Billings Refinery 20-D 29 ND NA
King Ranch Gas Plant 20-E 13 ND¢ NA
Etl\lnf\pgxl/& Chemical FINA-Bayport Plant 10-A 28 3 NA
E(;\In?p:r:)l/& Chemical Big Spring Refinery 10-C 29 1 NA
IGATX Corporation Argo Terminal 54-A 42 ND NA
Carson Fecility 54-C 42 ND NA
Galena Park Facility 54-D 42 ND NA
Pasadena Facility 54-E 42 ND NA
Paulsboro Terminal 54-F 42 ND NA
Sr/]?;;(e;ﬁigl nals Corporation 54.G 42 3 NA
CRSeAQWI'g:1 Terminals Corporation-Gulf 54-H 42 3 NA
GATX Carteret Terminal 54-B 42 ND NA
IGenCorp, Inc. Penn Racquet Sports, Phoenix, Arizona 66-A 39 ND¢ NA
Aerojet Sacramento Site 66-B 38 ND¢ NA
IGeorgia Gulf Corporation Plaguemine Facility 1-A 28 3 NA
Pasadena Facility 1-B 28 ND NA
Hoechst AG Celanese Bishop Plant 13-D 28 1 NA
l‘[—‘lgrlzi\?l];cf :\:I\zri ne Matagorda Terminal Limited 67-A 42 1 NA
Red River Terminals 67-B 42 1 NA
Huntsman Corporation Bayport Plant 62-B 28 1 NA
glrgfrir:;tlgiietmd Olefins Plant, Light 62-C 28 2 NA
Odessa Complex 62-A 28 2 NA
M Cl American Holdings Inc. JAtlas Plant Site 40 28 ND NA
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Mode Plants Memo Attachment. (Continued)

- Container Fillin
Company Name Facility Name Facility | SIC | Model Prant | ~F 2R T
pany Number | Code No.
No.
 ntercontinental Terminals Intercontinental Terminals Company 34 42 3 NA
ompany
|| nternational Matex Tank
Terminals (IMTT) IMTT-Bayonne 5 42 3 NA
DLM Industries, Inc. JLM Terminals, Inc. 2 51 1 NA
aneb Pipeline Partners, . .
p Stan Trans., Inc.-Texas City Terminal 33 42 3 NA
Oth Refining Company, |\, ington South Terminal 24-A 29 1 NA
Corpus Christi West Refinery 24-B 29 NA
Corpus Christi East Refinery 24-C 29 NA
Pine Bend Facility 24-D 29 NA
yondell-Citgo Refining ~ -
ISompany Ltd. Lyondell-Citgo Refining Company Ltd. 14 29 1 NA
Igiaraihon Ashland III|r?0|s Refining Division-Robinson 21-A 29 1 NA
etroleum LLC Refinery
Louisiana Refining Division 21-C 29 2 NA
Michigan Refining Division 21-D 29 ND NA
Ohio Refining Division 21-F 29 ND NA
Marathon Ashland Petroleum LLC 21-H 51 1 NA
Minnesota Refining Division-St. Paul
Park Refinery 21-E 29 2 2
arathon Oil Company, . .
ormerly USX for 1997 Texas City Refinery 21-G 29 1 NA
Izgd-(:onn nent FipeLine  enig station 43-B 46 1 NA
Ig;d'com' nent PipeLine | pingwood Station 43-C 46 1 NA
Velma Station 43-D 46 2 NA
Seminole Station 43-E 46 NA
IMobil Corporation Mobil Oil Beaumont Refinery 12-D 29 NA
Mobil Oil Torrance Refinery 12-A 29 3 NA
New Haven Terminal, Inc. |New Haven Terminal, Inc. 15 42 1 NA
Occidental Corporation gii)::ston Chemical Complex, Deer Park 4-A 28 1 2
Niagara Falls Plant 4-B 28 1 1
Oiltanking Houston, Inc. Qiltanking Houston, Inc. 8 42 2 NA
Paktank Corporation Paktank 44-B 42 1 NA
Wilmington Terminal 44-C 42 2 NA
Deer Park Terminal 44-A 42 3 NA
DV Midwest Refining, LLc |"PY Midwest Refining, L.L.C. 11-B 29 ND NA
Lemont Refinery
rrf'% Oiffand Chemicals, | oerless Oil and Chemicals, Inc. 6 29 3 NA
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Mode Plants Memo Attachment. (Continued)

- ntainer Fillin
Company Name Facility Name Facility SIC | Moael fl ant COM glde?r Plant °
Number | Code No.
No.
etro-Diamond Petro-Diamond Termina Company 65 51 2 NA
| ncorporated
|3etr0| eos De Venezuela S.A. |Lake Charles Manufacturing Facility 11-C 29 ND NA
IDetroUnited Terminals, Inc. |Sunshine Terminal 48-A 42 3 NA
Bayport Terminal 48-B 42 ND NA
rcl)lrlrl]g);n I;etroleum ?/(;/rieg;)éxRefi nery and Petrochemical 16-A 29 3 NA
Phillips Borger Refinery & NGL Center 16-D 29 NA
Philtex/Ryton Complex 16-E 28 NA
_IP_reﬂrIrIYiﬂp:a]% Company--Freeport 16-B 51 5 NA
?:LIrIT:Ip:a?G Company--San Bernard 16-C 51 1 NA
rélii-nery Holding Company, E;f;:lnlf;;)/ Holding Co. Refinery (South 27-G 29 1 NA
l?eichhold Inc. Reichhold, Middlesex, NJ 31-A 28 ND
Reichhold, Newark, NJ 31-B 28 ND 2
Reichhold, Pensacola, FL 31-C 28 ND NA
Reichhold, Chickamauga, GA 31-D 28 ND 2
Reichhold, Morris, IL 31-E 28 ND 2
Reichhold, Bridgeville, PA 31-F 28 2
Reichhold, Cheswold, DE 31-G 28 3 1
JRohm & Haas Company Louisville, Kentucky Plant 49-C 28 ND NA
Bristol Plant 49-A 28 ND NA
Knoxville Plant 49-B 28 ND 2
Shell Oil Company Point Pleasant Polyester Plant 41-A 28 NA
Shell Deer Park Chemical Complex 41-B 28 NA
Shell Norco Refining Company 41-C 29 NA
2:12” Norco Chemical Company - East 21-D 29 2 NA
Shell Oil Company zirlzll Norco Chemical Company - West 21-E 29 5 NA
Sinclair Oil Corporation Sinclair, Wyoming Refinery 60-A 29 1 NA
Tulsa Refinery 60-B 29 ND NA
Sinclair, Little America Refinery 60-C 29 ND NA
[Solutia Inc. Solutia-Choc. Bayou 29-A 28 1 NA
Indian Orchard Plant 29-B 30 ND¢ 2
John F. Queeny Plant 29-C 28 1 NA
Solutia Trenton Plant 29-E 30 ND¢ NA
W.G. Krummrich Plant 29-F 28 ND NA
Decatur Plant 29-G 28 ND NA
Delaware River Plant 29-H 28 ND NA
Greenwood Plant 29-1 28 ND NA
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Mode Plants Memo Attachment. (Continued)

. Container Fillin
Company Name Facility Name Facility | SIC | Model Prant | ~F 2R T
pany Number | Code No.
No.
Pensacola Plant and Technical Center 29-D 28 1 NA
ISpecialty Chemical Co., Inc. |Speciaty Chemical Co., Inc. 56 51 1 1
Sterling Chemicals, Inc. Texas City Plant 52 28 ND NA
Stolthaven North America  |Stolthaven Chicago Inc. 36-B 42 2 NA
Stolthaven Houston Inc. 36-A 42 2 NA
ISun Pipe Line Co. Nederland Marine Terminal 43-A 46 2 NA
[The BF Goodrich Company |BF Goodrich Hilton Davis, Inc. 68-A 28 1 NA
BF Goodrich, Akron, OH 68-B 28 2 NA
BF Goodrich Kalama, Inc. 68-C 28 1 NA
[The C. P. Hall Company The C. P. Hall Company 57-A 28 1 NA
STAFLEX PRODUCTS, an affiliate of
The C. P. Hall Company 5B 28 ! NA
[The Coastal Corporation Coastal Refining and Marketing, Inc. 3 29 1 NA
[The Dow Chemical Dow _ChemmaJ Company, Dalton, 30-B 28 1 NA
Company Georgia
Dow Chemical Company, Freeport, 30-C 28 3 NA
Texas
Dow Chemical C , Hangi
ow emlc ompany, Hanging 30-D 28 1 NA
Rock, Ohio
Dgw phemmal Company, Joliet, 30-E 28 2 NA
Illinois
Dow Chemical Company, La Porte, 30-F 28 ND NA
Texas
Dow Chemical Company, Long Beach
Terminal, California 30-G 51 2 NA
Dgw phemlcal Company, Midland, 30-H 28 1 NA
Michigan
Dow Chemi i
vy ( emical Company, Plaguemine, 30-1 28 1 NA
Louisiana
Dow Chemical Company, Russellville, 30-K o8 1 NA
Arkansas
Dow Ch_emlcal Company, Torrance, 30-L 28 1 NA
California
Dow, Texas Operations, Specialty
Chemicals 30-Q 28 1 NA
Dow Chemical-Riverside, Missouri Site 30-J 28 1 NA
Dow Allyn's Point Plant 30-A 28 ND NA
The Goodyear Tire & .
lRubber Company Bayport Chemical Plant, Pasadena, TX 22-A 28 ND NA
Beaumont Chemical Plant 22-B 28 ND NA
! tramar Diamond Ultramar Inc. 23-A 29 ND NA
IShamrock
Alma Refinery 23-C 29 ND NA
Colorado Refining Company 23-E 29 ND NA
TRI Petroleum, Inc. Ardmore Refinery 23-D 29 ND NA
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Moded Plants Memo Attachment. (Concluded)

. ntainer Fillin
Company Name Facility Name Facility SIC | Moael fl ant COM glde?r Plant °
Number | Code No.
No.
McKee Plants 23-F 29 ND NA
Three Rivers Refinery 23-G 29 ND NA
JUnion Carbide Corporation |Seadrift Plant 47-A 28 3 NA
Taft/Star Manufacturing Complex 47-B 28 2 NA
South Charleston Plant 47-C 28 3 NA
Texas City Marine Terminal 47-D 28 3 NA
Texas City Main Plant 47-E 28 3 NA
\/alero Energy Corporation \ég'ffggrseﬂ”i”g Company-Houston 26-A 29 1 NA
\C/ﬁr?;:’ie;g:g Company-Corpus 26-C 29 ND NA
Valero Refining Company - Louisiana 26-B 29 ND NA
\é:lf;e;zrseﬂning Company-Texas City 26-D 29 ND NA
JWestway Trading, Inc. Westway Terminal Company, Inc. 25 42 2 1

ND = Insufficient data were avail able to determine the appropriate model plant.
NA = Not applicable.

T able listsfewer facilitiesthan the data base because some chemical manufacturing plant sitesare considered asmore
than one facility in the data base, but have been consolidated into a single facility in this table. Examplesinclude
facility numbers 30-C, 30-H, 47-C, and 62-C.

PBased on the number of storage tanks at individual facilities.

°No model plant information was devel oped for this SIC code.
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INTRODUCTION

This memorandum presents the methodology for and results of the caculation of basdine HAP
emissonsfor the organic liquids distribution (non-gasoline), or “OLD”, industry. Basdine emissons are
the emissions that would occur, in the base year, if there were no new Federal MACT rule specific to
OLD operations. The purpose of establishing an emissons basdine isto enable an estimation to be
made of the emission reduction impact of new controls applied to these operations.

The following section briefly describes the OLD industry and its principd HAP emisson
sources. Since the basdline emissons caculaions rely on the parameters of the modd plants, data
sources for these plants are described and the modd plants are summarized. The next sections explain
the emission estimation procedures for the modd plants, and present the results of those cdculations.
Findly, the data and techniques used to estimate nationwide basdine emissionsfor dl OLD activities
are presented.

O.L.D. INDUSTRY AND EMISSION SOURCES

Mog of the types of facilities that distribute organic liquids have been studied as part of the
source categories covered by previous MACT rule development projects. These facilities primarily
include chemicd manufacturing plants, petroleum refineries, Sorage and marketing terminds, and
pipdine dations. Generdly spesking, these facility types have the following HAP emission sourcesin
common:

Storage tanks,

Liquid transfer activitiesinvolving tank trucks and railcars (transfer racks);
Container filling operdtions,

L eaks from equipment components (pumps, valves, €c.);

Wastewater collection and trestment; and

Semi-aqueous waste.

Ok~ wWdNE

These emission sources have been described in areport prepared previoudy under this project (1), and
these descriptions will not be repeated here. 1t should be stressed that only activities and equipment
that are used in the digtribution of organic liquids (into or out of the plant Site) are consdered part of the
OLD source category. Digtribution activities may be collocated with liquid production operations (for
example, a solvent manufacturing facility distributing its own products), or they may be carried out at
dedicated for-hire storage and distribution terminals. At production plant Sites, the mgor portion of
liquid handling (and HAP emissions) islikely to be associated with non-digtribution activities such as
chemical process units or other MACT-covered operations. These other non-OLD HAP emissions
are not considered part of the OLD basdline.



SOURCES OF FACILITY DATA

The OLD industry conssts of liquid storage and distribution activities carried out within severa
industry segments. For example, petroleum refineries receive crude oil and send out large volumes of
liquid finished products that have a volatile HAP content (both activities are consdered distribution in
the context of thisrule). As mentioned above, some liquid transfer activities (such as trandfers between
process units or tanks within the plant site) are not considered to be didtribution functions within this
source category. Thus, the tanks and other liquid-handling equipment involved solely in activities within
the plant site would not be considered to be OLD emission sourcesin the basdine caculations.

Also excluded from the basdline calculations are those distribution activities that are aready
being regulated (or are expected to be regulated in the future) by other MACT standards under 40
CFR Part 63. An example of current MACT standards that may affect OLD operations are the
hazardous organic NESHAP (HON) and the Refinery NESHAP. These regulations cover certain
gtorage tanks and organic liquid transfer activities that may be in the OLD category. A MACT
gtandard currently under development is the miscellaneous organic NESHAP (MON), which is
expected to regulate some digtribution-related activities. The emisson cdculationsin this memo are
only intended to include HAP emissions from activities that would potentialy be covered by the new
OLD reguletion.

The published data for the industry segments with OLD functions (chemica manufacturing,
petroleum refining, etc.) typicaly are not specific to activities that qualify as distribution and that dso are
not covered by existing MACT rules. For example, the Storage capabilities, throughputs, and other
data available for the chemica production and refining industries apply to dl production and storage for
the liquids processed at the facilities. Even for sand-alone liquid terminas, which usualy perform only
OLD activities, some MACT rule coverage may be in place (such as for marine vessdl |oading or
benzene storage). Also, many of the liquids handled at these sites do not contain HAP and detailed
data on the specific liquids are not readily avalable. The non-distribution or MACT-covered activities,
aswdl asthe handling of non-HAP liquids, need to be quantified in order to exclude them from the
basdline calculations. However, the information necessary to extract the OLD emission sources from
the generd indudtry dataiis not reedily available.

Data specific to OLD activities were received by the EPA in response to a survey that was sent
to 167 companiesin April 1998. (2) Information was requested on HAP liquids distributed, storage
tanks, transfer racks, wastewater and waste, and equipment leak detection and repair. Respondents
were asked to provide information only for HAP-containing liquids ($0.1 psa annud average true
vapor pressure, $1,000 ppmw HAP content) that were transferred into or out of each of their plant
dtes during the base year of 1997. Also, only stes with actua annual HAP emissions of 5 tons per
year (tpy) or greater of any single HAP or 12.5 tpy or greater of al HAP were surveyed. The survey
ingtructions a so requested that activities covered by another MACT rule (or expected to be covered in
the future) be excluded from the responses. Responses were received from 77 companiesin five main
industry segments as shown in Table 3-1. These industry segments are characterized by both Standard
Industrid Classification (SIC)



codes (3) and the equivaent North American Industria Classification System (NAICS) codes.



(4) Inthe remainder of thismemo, SIC codes are used to indicate industry segments.

TABLE 3-1. RESPONDENTSTO THE EPA’SO.L.D. INDUSTRY SURVEY

Industry Segment/ Principa Corresponding N llir;t.)l?rtyd
Type of Fadility SIC Code () NAICS Code (s) Responses?
: . 325211, 325110,
Chemica production | 2821, 2865, 2869 395120 118
Petroleum refinery 2911 324110 37
Liquid termind 4226 493190 35
Crude ail pipdline 4612 486110 35
station
Petroleum termindl 5169, 5171 422690, 422710 14

@A total of 246 facilities submitted responses. The seven responses not shown in
the table were for facilitiesin SIC codes 13, 30, 38, 39, and 44.

It was determined, for the reasons outlined above, that the data in these survey responses were
likely to be the only pertinent information specific to the emission sources encompassed by the OLD
industry. Therefore, a methodology was devel oped for using these data to cal culate basdline emissions
for thisindustry. This gpproach involved firgt caculating current HAP emissions, by industry segmernt,
for the OLD emission sources reflected in the survey responses. Then, based on reference data on the
sze of each segment, the emissions were adjusted to reflect the entire industry segment (see section on
Nationwide Basdline Emissons). Thetotd nationwide basdine OLD emissons were then assumed to
be equa to thetotd of al of the ssgments.

A review of the survey data base, which isacompilation of dl items of information from the
survey responses, showed that the caculation of OLD HAP emissions for each specific plant site would
be a time-consuming and potentiadly inefficient task. For example, over 1,600 storage tanks were
reported in the survey, and separate emission cal culations would be needed for each tank. For most of
these tanks, the properties of the stored liquid and the physical parameters of the tank (which are
needed to caculate volatile organic emissons) were not supplied in the response. Similarly, various
details needed for calculating emissons from liquid transfers and lesks from eguipment components
were ambiguous or were missing from the survey responses. Thus, the calculation of facility-specific
HAP emissions was deemed to be impracticable and outside the scope of this effort.

Due to these consderations, a decison was made to ca culate bassline emissons through the
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use of modd plants. The function of modd plantsisto serve as a surrogeate for actua OLD operations
by smulating their known emisson characteristics. For example, the liquid terminas (SIC 4226)
reported in the survey have arange of approximately 5 to 65 storage tanks. For thisindustry segment,
therefore, three modd facilities could be developed that have 7 (range 1 to 10), 15 (11 to 25), and 42
(greater than 25) tanks (which are then broken down further into fixed-roof, internd floating roof, and
externd floating roof types). Since dl parameters that affect emissons are specified (often through
assumptions) in developing the mode plants, HAP emissions can be calculated for each facility and then
adjusted upward to estimate the total emissons represented in the data base. In turn, the emissions for
the entire industry can be estimated through a smilar ratioing process.

The OLD mode plants are summarized in the next section.
SUMMARY OF MODEL PLANTS

The development of mode plants for the OLD industry was documented in the Model Plants
memo (Memo No. 2), whichisincluded inthis TSD. The modd plant characteristics that are used in
the basdline emissions ca culations are summearized below.

Didributed Liquids

The annud average vapor pressures for dl digtributed liquids by industry segment and type of
storage tank, as reported in the EPA survey responses, are summarized in Table 3-2. Additiond liquid
properties that appear to be representative and are used in the andysis include amolecular weight of
78.1 g/g-mole and a temperature of 60 EF (16 EC). Finaly, the average HAP content (percent by
weight in the liquids) ratios found for each industry segment are asfollows. SIC 28 (64%), SIC 29
(32%), SIC 42 (74%), SIC 46 (6%), and SIC 51 (85%). The overdl average HAP content for all of
the liquids reported (approximately 48.1 billion gallons) is gpproximately 54 percent.

Sinceit wasimpracticd in this anayss to perform separate emisson caculations for each
individua HAP component, emissions of tota organic compounds were caculated using the accepted
ca culation techniques discussed below and then the HAP-to-total organic compound ratios were used
to determine total HAP emissons.



TABLE 3-2. AVERAGE O.L.D. LIQUID VAPOR PRESSURES

Annua Average True Vapor Pressure for
SIC OLD HAP Liquids (psia)
Code
FXRT IFRT EFRT All Tanks

28 3.35 2.61 ---b 3.06
29 1.73 2.01 3.67 3.18
42 1.59 2.98 5.16 2.84
467 3.52 ---b 3.52 3.52
51 2.83 2.12 2.70 2.36

FXRT = fixed-roof tanks.
IFRT = interna floating roof tanks.

EFRT = externa floating roof tanks.
&Crude ail is essentidly the only liquid reported for pipeline stations in this SIC code.
®This tank type is not prevalent at OLD operations within this SIC code.

Storage Tanks
The modd plant characterigtics for storage tanks are summarized in Table 3-3.

A review of the survey data base indicated that approximately 22 percent of the fixed-roof tanks are connected to a control device that
controls emissons a an average efficiency of
95 percent. While avariety of specific types of rim and fitting seals are in use on floating roof
tanks, the typicd internd floating roof tank has been found to use a combination of sedls that
control emissions at an efficiency of 96.6 percent with respect to afixed-roof tank. This efficiency is roughly equivalent to the use of a vapor-
mounted primary seal with arim-mounted secondary sed. Similarly, externd floating roof tanks are found to have an average control
efficiency of 85.0 percent at OLD facilities (compared to a fixed-roof tank). This efficiency is roughly equivaent to use of amechanica shoe
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primary sed with arim-mounted secondary sed. These assumptions were used in calculaing overadl basdline emissons from the three types of
storage tanks.

Data on asmall number of pressurized tanks were received in the EPA survey, but emissions from these tanks were presumed to be
minima and no correations were identified to estimate any vapor losses from these tanks. Therefore, they are not included in the basdine
emissons
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TABLE 3-3. MODEL PLANT STORAGE TANKS

Model oNful\T(l))(;ral Number of Tanks by Type Total Storage Mode Plant_ A
SIC Code Plant Plgﬁ;ts a|n Tazl;o'ls'hgreoﬂl;%pm Stor?%t)a3 Cgadp)am ty | Turnoverslyr
Basee | PXRT [ IFRT [ EFRT [ Total (Range)

28-1 62 4 0 0 4(1-6) 19, 799 1,920

28 28-2 A 10 2 0 12 (7-20) 58473 5,660 10
28-3 22 29 3 0 32 (>20) 157,080 15,210
29-1 18 2 1 0 3(1-3 66,5467 2,710

29 29-2 10 2 1 4 7 (49 586,163 23872 25
29-3 9 4 4 4 12 (>9) 757,244 30,828
42-1 9 3 3 1 7 (1-10) 103,416 21,848

42 42-2 12 6 8 1 15 (11-25) 185,333 39,184 5
42-3 14 20 20 2 42 (>25) 474,470 100,178
46-1 26 5 0 0 5(1-10) 140,612 14,072

% 46-2 9 0 0 13 13 (>10) 975,460 97,818 10
51-1 8 4 0 0 4(1-5) 314 35

> 51-2 6 0 7 3 10 (>5) 348,395 37,055 °

umber of each mode plant represented by actud facilities in the EPA survey data base. Only 160 of the 239 reporting tacilities
in these SIC codes provided data usable for developing the model plants.
PQuotient of total throughput divided by total storage capacity. Values have been rounded.
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Liquid Trander (Trandfer Racks)

Cdculation of emissons from liquid transfer activities was performed for the tank truck and
railcar (cargo tank) loadings reported in the surveys. Since no transfer racks were reported at non-
termind pipeline stations handling crude oil (SIC 46), no transfer emissions cd culations were performed
for this segment. The modd plants developed for the remaining four segments are a function of the tota
transfer rack throughput. The survey responses indicated that only 80, or one-third, of the reporting
facilities conducted trandfers of organic liquidsinto tank trucks or ralcars. Table 3-4 summarizesthe
trandfer rack mode plant information.

The emissions estimation methodology is the same for tank trucks and railcars; therefore, the
tank truck and rallcar throughputs are combined in the calculations. The data base indicates that
approximately 75 percent of the liquid is loaded using bottom or submerged loading, while the
remaining 25 percent isloaded by the splash fill method. 1t dso showsthat control devices arein use
for approximately 60 percent of the tank truck and railcar loading throughput at OLD facilities. The
principd reported control devices include flares (20 percent), therma oxidizers (20 percent), carbon
adsorbers (20 percent), scrubbers (20 percent), and condensers (10 percent). Other controls included
returning collected vapors to a process or afue gas sysem. While control device efficiencies were
reported for many devices in the survey, alarge number of these estimates were based on engineering
judgment and none was accompanied by test data or a description of test methods. However, the
same assumption as used for controlled fixed-roof tanks, that the average control efficiency of the
devicesin useis 95 percent, gppears to be reasonable for the control devices used to control transfer
racks and was used in the transfer rack emissions calculations.

Container Flling

The survey data base was reviewed to determine the annua liquid volumes loaded into non-
cargo tank containers at individua OLD operationsfacilities. Containers are divided into smal (1
gdlon or less), medium (>1 gdlon, less than 55 gallons), and large (55 gdlons or larger). Container
filling was reported a 26 separate facilities. Table 3-5 summarizes the datafor container filling. The
data base indicates that approximately 28 percent of the OLD container filling is performed using
submerged loading, while the remaining 72 percent is done by splash fill. Control devices or vapor
balancing are in use for about 24 percent of the liquid loaded (flares, therma oxidizers, and carbon
adsorbers). A uniform control efficiency of 95 percent was gpplied to the controlled emissions, aswas
done for storage tanks and loading racks.

Equipment Components
HAP emissons occur due to lesksin equipment components used in the piping that
transfers organic liquids. The survey data base contains data on equipment populations that are specific

to OLD activities. Table 3-6 ligts the number of each component type assigned to the modd plants,
based on calculated averages from the surveyed facilities.
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TABLE 3-4. MODEL PLANTS -- ORGANIC LIQUID TRANSFER INTO

TANK TRUCKS AND RAILCARS

Industry Throughput for al Number of Throughput for each
Segment Model Plant Model Plants Modd Plantsin Mode Plant
(SIC Code) (10° gallyr)? Data Base” (10° gallyr)
28-1 87,360 14 6,240
28 28-2 229,904 14 16,422
28-3 617,612 18 34,312
Totals 934,876 46
29-1 30,148 5 6,030
29 29-2 265,515 4 66,379
29-3 343,055 4 85,764
Totals 638,718 13
42-1 83,674 4 20,918
42 42-2 168,900 6 28,150
42-3 383910 7 54,844
Totals 636,484 17
46-1 c c c
46
46-2 o C C
Totals 0
51-1 47 2 235
51
51-2 51,814 2 25,907
Totals 51,861 4
Grand
Totals 2,261,939 80

For facilitiesin the EPA survey data base.
b_ess than the model plant populations shown in Table 3-3 because all facilities do not conduct organic

liquid transfersinto tank trucks or railcars.
“Dataindicate that transfer racks typically are not used at facilitiesin SIC code 46.
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TABLE 3-5. CONTAINER FILLING DATA

Szeof No. of Loading I\(/:Iethod Percentage of
. -~ Total Volume (%) - .
Container Fecilities Facilities Using
Fill Reoorting Loaded (gal/yr) Controld
lled eporting SUB/BTM | SPL ntro

515,000

4,535,100

19,513,200

aSmall = 1 gallon or less.
Medium=>1ga, <55gdl.
Large = 55-gallon drum or larger container.
bSome facilities reported under more than one sizerange. A total of 26 different facilities
reported.
‘SUB/BTM = submerged or bottom fill.
SPL = splashfill.
dControl includes either a control device or vapor balancing.

Wastewater and Semi-Aqueous Waste

The EPA’s OLD survey requested information on the quantities, HAP contents, and emission
controls for wastewater and semi-agqueous waste generated by OLD activities. Many facilities
responded that wastewater and waste generated by OLD type activities are minimal (or even non-
exigent), or they provided limited or ambiguous information on their waste.

Therefore, no andysis of the available data could be performed that would alow HAP emissons from
these sources to be quantified. Asaresult, they are not accounted for in the basdine caculations.
Those emissions that are not covered under other MACT rules (such as the HON) appear to be avery
smdl percentage of totd HAP emitted from OLD operations.

MODEL PLANT BASELINE EMISSIONS
Storage Tanks

Totd organic emissons from storage tanks at the mode plants were cdculated using the
genera approach outlined in previous EPA guidance. (5) The primary tool used was TANKS3.1
software, which is based on the equations presented in Section 7 of the EPA’s document AP-42. As
discussed in the Model Plants memo (Memo No. 2 in this TSD), average liquid vapor pressures were
estimated for each tank type within each industry segment. The average emission control levels
discussed earlier for each tank type were assumed in the emissions calculations.
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TABLE 3-6. MODEL PLANT EQUIPMENT COUNTS

No. of Equipment Components at Each Model Plant
Code | Plant | pympst | Connectors | Valves | Connection
Systems
281 10 500 200 5
28 282 10 500 200 5
283 50 2,000 500 15
291 10 500 200 5
29 29-2 10 500 200 5
293 10 500 200 5
42-1 10 500 200 5
42 42-2 10 500 200 5
42-3 50 2,000 500 15
46-1 10 500 200 5
46
46-2 10 500 200 5
51-1 10 500 200 5
51
51-2 10 500 200 5

8 ach pump has two seals (emission points).

Finaly, the average HAP-to-organics ratios determined for each industry segment were gpplied to the
organic emissions estimates in order to caculate basdine HAP emissions. Table 3-7 presentsthe
caculation results for storage tanks.

Liquid Trandfer (Transfer Racks)

Voldtile organic emissons from the loading of tank trucks and railcars & transfer racks are
estimated using the expression in the EPA’ s document AP-42 (6):

L (12.46)[(M)(P)(S/(T)]
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TABLE 3-7. BASELINE STORAGE TANK EMISSIONS FOR INDIVIDUAL

MODEL PLANTS

Model Tota Organic Compound Emissions (tons/yr)® P HAP Emissions
bd
Pant FXRTC IFRT EFRT Totals (tons/yr)
28-1 62.5 0 0 62.5 40.0
28-2 156.3 2.2 0 158.5 1015
28-3 453.3 3.3 0 456.6 292.2
29-1 23.7 35 0 27.2 8.7
29-2 23.7 35 170.1 197.3 63.1
29-3 47.3 14.1 170.1 231.6 74.1
42-1 305 7.5 84.9 122.8 90.9
42-2 61.0 19.9 84.9 165.7 122.6
42-3 203.2 49.7 169.8 422.6 312.8
46-1 226.5 0 0 226.5 136
46-2 0 0 161.0 161.0 9.7
51-1 1.0 0 0 1.0 0.9
51-2 0 16.1 90.1 106.2 90.2

avalues apply to the total of all tanks of each type at each model plant.

bV alues are rounded.

Data indicate that approximately 22 percent of fixed-roof tanks are controlled with a control system efficiency of 95
percent; these emission values represent a composite of controlled and uncontrolled FXRT.

YBasis: Organic emissions totals are multiplied by the HAP-to-organics ratios discussed under Distributed Liquids.

where: = emissions due to loading loss (1b/1,000 gd. of liquid transferred)
= molecular weight of vapors (Ib/lb-mole)

true vapor pressure of liquid (psia)

= a saturation factor that depends on the loading method

= temperature of liquid, ER (EF + 460).

“—nUouzr
I

Parameter values smilar to those sdected for the storage tank calculations were used:  congtant values
of 78.1 Ib/lb-mole and 60 EF were selected for M and T, respectively, while a separate average vapor
pressure was caculated for each industry segment (“al tanks’” valuesin Table 3-2). The average
saturation factor was caculated on the basis that splash filling (S = 1.45) condtitutes approximately 25
percent of the loadings, while submerged loading (S = 0.60) makes up the remaining 75 percent. This
caculation yidded S = 0.80 as the overall saturation factor gpplicable to al of the tank truck and railcar
loadings. Table 3-8 summarizes the results of the emission cdculations for liquid transfer operations at
the modd plants that have these operations.
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TABLE 3-8. BASELINE TRANSFER RACK EMISSIONS FOR INDIVIDUAL
MODEL PLANTS?

Model Liquid Annua Average Totd Organl c HAP EMissions
Plant True Vapor Pressure Compound Emissions (tonslyr)©
(psia) (tonsfyr)
28-1 10.7 6.8
28-2 3.06 28.1 18.0
28-3 58.7 37.6
29-1 10.7 34
29-2 3.18 118.1 37.8
29-3 152.6 48.8
42-1 33.3 24.6
42-2 2.84 44.7 331
42-3 87.2 64.5
46-1° - - -
46-2 - - -
51-1 0.04 0.03
51-2 236 34.2 29.1

@Assumes M = 78.1 Ib/lb-mole, T = 60EF, and S = 0.80 in the AP-42 emissions equation.
Emissions are shown for acomposite of controlled (60%) and uncontrolled (40%) racks.

Controlled racks are presumed to have an average control system efficiency of 95 percent.

PNio tank truck or railcar transfer racks are indicated in the data base for SIC code 46 facilities.

“Assumes the same HA P-to-organics ratios used in Table 3-7.

As an example of the transfer rack calculation for Model Plant 28-1:

L, = (12.46)(78.1)(3.06)(6.240,000 gal/yr)(0.64 HAP ratio) = 22,869 lbiyr.
(1,000)(520)

Thisterm is then multiplied by the following expression, which includes the saturation factors and
relative prevaence of controlled and uncontrolled transfer rack modd plants, as well as the control
efficiency for the controlled operations.

[(1.45)(0.40 uncontrolled) + (0.60)(0.60 controlled)(1-0.95)] 0.598.
The resulting weighted emissions estimate for Modd Plant 28-1 is then:

(22,869 Ib/yr)(0.598)(1 torn/2,000 Ib) = 6.84 tpy HAP.
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Container Flling

No cdculaion methods were identified thet are tailored to estimate the emissons from the filling
of amdl, medium, or large containers. Filling drums and other containersis asmilar processto the
refuding of fud tanksin vehicles, the main difference being that containers are usudly empty and clean
prior to filling. EPA project team personnd conducting Site visits to facilities where container filling was
performed routinely observed the use of service ation type nozzles in dispensing liquids to containers.
The transfer rack |oss equation was firgt used to estimate emissions from container filling, but the results
gppeared to be unreliable and extremdy high. The equation used to caculate emissons from vehicle
refueling appears to provide the most reliable means for estimating emissons from container filling.

The emissions due to thefilling of containers at OLD facilities are caculated using the vehicle
refueling equation presented in Section 5.2 of AP-42. The equation is:

Er = 2.2046[(0.0884)(Tp) + (0.485)(RVP) - (0.0949)(dT) - 5.909]
where: Ex = total organic emissions (1b/1,000 gal transferred)

To = temperature of dispensed fud/liquid (deg. F)

RVP = Reid vapor pressure

dar = temperature difference between fud in vehicle tank and dispensed

fud/liquid (deg. F)

Similar to the caculaions for storage tanks and transfer racks, constant vaues for the equation
parameters were selected. Thus, the temperature of the dispensed liquid/fue was assumed to be 60
EF, and the Reid vapor pressure was based on benzene at 100 EF, or 3.227 psa. Sincethereisno
temperature difference between the fud/liquid in the container and the dispensed fue/liquid (i.e, the
container isempty prior to filling), avery smal, non-zero value ( 0.001) was sdlected for this
parameter. Table 3-9 summarizes the emisson cdculations for thefilling of containers.

Equipment Components

V agpor leskage emissons from equipment components are calculated for the mode plants using
two sets of emission factors. For OLD facilitieswith no forma lesk detection and repair (LDAR)
program in place (estimated from survey responses to be about 65 percent), we used the average
uncontrolled SOCMI emission factors from the EPA Protocol Document. (7) For
the remaining 35 percent of facilitieswith an LDAR program in place, we used the controlled
equipment emission factors found in that document. These factors are expressed in units of [bs of
organic emissiong/hour/component. It is assumed that these components operate (and have the
potentia to emit HAP) 12 hours per day (4,380 hr/year). HAP emissions are estimated using the
average HAP-to-organics ratios determined for each industry segment, as discussed in a previous
section. The emissons caculation results for each mode plant are presented in Table 3-10.
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TABLE 3-9. CONTAINER FILLING EMISSIONS FROM SURVEYED FACILITIES?

Tota Organic .
Size of Containa® Tota Vol umeCLoaded Compound Emissions HAP Emlssdons
(galyr) (tonsyr)? (tonglyr)
Smdl 515,000 0.5 0.4
Medium 4,535,100 4.8 3
Large 19,513,200 20.5 131
Totas 24,563,300 25.7 16.5

@Assumes T, = 60 EF, RVP = 3.227 psia, and dT = 0.001 in the AP-42 emissions equation.
PContainer sizes were described in the notes to Table 3-5.
“These volumes apply to the facilities that responded to the EPA survey.
% alues have been rounded.

TABLE 3-10. EQUIPMENT COMPONENT LEAKAGE EMISSIONS
FOR INDIVIDUAL MODEL PLANTS

Emissions (tons/yr)°
Model Component No. of Emission factor Total
Plant Type Components (Ib/hr/component)? Organic HAP
Compounds
Pump® 10 0.0318 1.39 0.89
Connector 500 0.0035 383 245
281 Valve 200 0.0066 2.89 185
C(S;':glcit?gn 5 00215 0.24 015
Totals 715 8.35 5.35
Pump® 10 0.0318 139 10.89
Connector 500 0.0035 383 245
282 Vave 200 0.0066 2.89 1.85
C?\”r?sgt?gn 5 00215 0.24 015
Totals 715 8.35 5.35
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TABLE 3-10. (Continued)

Emissions (tonslyr)®

Model Component No. of Emission factor Total
Plant Type Components (Ib/hr/component)? Organic HAP
Compounds

Pump® 50 0.0318 6.96 446

Connector 2,000 0.0035 15.33 981

283 Valve 500 0.0066 723 463
Ci?}”;ggt?gn 15 00215 071 045

Totals 2,565 30.23 19.35

Pump® 10 0.0318 1.39 044

Connector 500 0.0035 383 123

201 Vave 200 0.0066 2.89 0.92
Cii:glcit?gn 5 00215 024 0.08

Totals 715 8.35 2.67

Pump°® 10 0.0318 1.39 044

Connector 500 0.0035 383 123

202 Vave 200 0.0066 2.89 0.92
C(S)";‘]r:;':it?gn 5 00215 024 008

Totals 715 8.35 2.67

Pump® 10 0.0318 1.39 0.44

Connector 500 0.0035 383 123

203 Vave 200 0.0066 2.89 0.92
Ciﬂ:ggt?gn 5 00215 024 008

Totals 715 8.35 2.67
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TABLE 3-10. (Continued)

Emissions (tonslyr)®

Model Component No. of Emission factor Total
Plant Type Components (Ib/hr/component)? Organic HAP
Compounds

Pump® 10 0.0318 1.39 1.03

Connector 500 0.0035 383 284

11 Vave 200 0.0066 2.89 214
Ci?}”;ggt?gn 5 00215 024 017

Totals 715 8.35 6.18

Pump® 10 0.0318 1.39 1.03

Connector 500 0.0035 383 284

1.2 Vave 200 0.0066 2.89 214
Cii:glcit?gn 5 00215 024 0.17

Totals 715 8.35 6.18

Pump® 50 0.0318 6.96 515

Connector 2,000 0.0035 15.33 1134

1.3 Vave 500 0.0066 723 5.35
C(S)";‘]r:;':it?gn 15 00215 071 052

Totals 2,565 30.23 22.37

Pump® 10 0.0318 1.39 0.08

Connector 500 0.0035 383 0.23

461 Vave 200 0.0066 2.89 0.17
Ciﬂ:ggt?gn 5 00215 024 001

Totals 715 8.35 0.50
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TABLE 3-10. (Concluded)

Emissions (tonslyr)®
Model Component No. of Emission factor Total
a
Plant Type Components (Ib/hr/component) Organic HAP
Compounds
PumpC 10 0.0318 1.39 0.08
Connector 500 0.0035 3.83 0.23
162 Valve 200 0.0066 2.89 0.17
Sampling 5 00215 0.24 001
Connection
Totals 715 8.35 0.50
Pump® 10 0.0318 1.39 1.18
Connector 500 0.0035 3.83 3.26
51-1 Valve 200 0.0066 2.89 2.46
Sampling 5 00215 0.24 020
Connection
Totals 715 8.35 7.10
Pump® 10 0.0318 139 118
Connector 500 0.0035 3.83 3.26
512 Valve 200 0.0066 2.89 246
Sampling 5 0.0215 0.24 0.20
Connection
Totals 715 8.35 7.10
omposite emisson factor on acombination of Tacilities with and without a

current Federal LDAR program (see text).
bCal cul ations assume that components are emitting HAP one-half of the time, or

approximately 4,380 hours per year. Vaues may not add up exactly to totals due to rounding.
“Pump factors are for each pump seal. Each pump has two seals.

Tota Modd Plant Emissons

Thetotd organic and HAP basdline emissions for each mode plant are presented in Table 3-
11. Thisbasdineisthe sum of the emissions shown in Tables 3-7, 3-8, and 3-10.
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TABLE 3-11. TOTAL BASELINE EMISSIONS FOR INDIVIDUAL MODEL PLANTS

#The EPA survey indicates that there are no tank truck/railcar transfer racks at facilities with SIC code 46.

3-25

Total Organic Compound Emissions (tons/yr) HAP Emissions (tons/yr)

28-1 62.5 10.7 8.4 81.6 40.0 6.8 54 52.2
28-2 158.5 281 8.4 195.0 1015 18.0 54 124.9
28-3 456.6 58.7 30.2 545.5 202.2 37.6 194 349.2
29-1 27.2 10.7 8.4 46.3 8.7 34 2.7 14.8
29-2 197.3 1181 8.4 323.8 63.1 37.8 2.7 103.6
29-3 2316 152.6 8.4 392.6 74.1 48.8 2.7 125.6
42-1 122.8 33.3 8.4 164.5 90.9 246 6.2 121.7
42-2 165.7 447 8.4 218.8 122.6 33.1 6.2 161.9
42-3 422.6 87.2 30.2 540.0 312.8 64.5 224 399.7
46-1 226.5 -2 8.4 234.9 13.6 -2 0.5 141
46-2 161.0 -2 8.4 169.4 9.7 -2 0.5 10.2
51-1 10 0.04 8.4 9.4 0.9 0.03 7.1 8.0

51-2 106.2 34.2 8.4 148.8 90.2 29.1 7.1 126.4




Container filling emissons are not included in these total's due to the difficulty of assgning these activities
to individud modd plants. However, these emissons are included in the totad basdline discussed in the
following sections.

BASELINE FOR SURVEYED FACILITIES

Thetotdl basdine HAP emissionsfor al of the facilities that responded to the EPA’s OLD
survey are estimated by multiplying the emissons cdculated for each modd plant times
the number of facilitiesfitting each model plant’s parameters that are contained in the survey data base
(asshown in Table 3-4). Since the modd plant approach was used rather than actual
emissons data for each individua facility, this esimate may be higher or lower than the sum of emission
inventories for these facilities. For each facility (except SIC 46 facilities, which do not have transfer
rack or container filling emissions), the basdineis the sum of the emissions calculated for storage tanks,
liquid transfers (tank truck and railcar loadings), container filling
(for some facilities), and leaks from equipment components. Since some plants are controlled through
the use of control devices on transfer racks (60 percent), and some use a Federd leak detection and
repair program for equipment leaks (35 percent), composite plants representing
the weighted average control level were used in the calculations. Some modd plants dso include large
container filling operations. There may be other miscellaneous sources a some OLD plants (especidly
from the handling of HAP-containing waste and wastewater), but these emissions cannot be readily
quantified. Thetotd basdine HAP emissons from OLD activities for the facilities in the survey data
base are estimated to be 25,288 tons per year. Note that the surveyed facilities congtitute only a
fraction of al the OLD activities nationwide. Table 3-12 summarizes the basdine results for surveyed
facilities by emisson source.

NATIONWIDE BASELINE EMISSIONS

The next step in calculaing basdine emissonsfor dl OLD activities nationwide was to make an
edimate of the total number of mgor source facilitieswith OLD activities. For consstency with datain
the survey data base, this information was collected on the basi's of industry segment, or SIC code.
Theratio of total nationwide facilities to surveyed facilitiesin each segment, multiplied by the basdine
emissons calculated for the surveyed facilities in those segments (Table 3-12), is used to provide the
edimate of nationwide basdine emissons. The following subsections summarize the information that
was used to determine these ratios.

SIC 28

The EPA fact sheet describing the find Hazardous Organic NESHAP (HON) (8) was
consulted on the EPA’s TTN webdte. Thisinformation states that “ about 370 facilitiesin roughly 35
dates are affected by the requirementsin thisrule” We have assumed that collocated, non-MACT
covered OLD activities are carried out at dl of these plant Sites, and that al of the Sites are potentia
magjor sources. On this bags, there are 370 OLD facilities nationwide with aprimary SIC code of 28.
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TABLE 3-12. TOTAL BASELINE HAP EMISSIONS FOR SURVEYED FACILITIES?

Basdline HAP Emissions (tons/yr)
SIC Code . .
Storage Transfer | Container Equipment Totals
Tanks Racks Alling® Leaks
28 12,359 1,024 16.5 945 14,345
29 1,455 363 --P 100 1,918
42 6,669 749 --b 444 7,861
46 441 --¢ --be 18 458
51 548 58 --b 9 706
Totals 21,472 2,194 16.5 1,606 25,288

®HAP emissions cal culated for 239 OLD facilities, using model plants developed from all facilities that
submitted aresponse to the EPA’s 1998 survey. Transfer rack emissions are for 80 of these facilities (see
Table 3.4).

PContainer filli ng emissions are included in the total emissionsfor SIC code 28, since most of these
activities occur in thisindustry segment.

“There are no transfer rack or container filling emissions at facilities with SIC code 46.

SIC 29

Industry data show that the number of operating petroleum refineries varies from year to year.
Due to fluctuating demand for their products, refineries may be idled and reactivated on a sporadic
basis. A guiddine document prepared in association with the Refinery MACT rule listed atota of 165
refineries based on 1994 data. (9) Another industry publication quoted Energy Information
Adminigtration figures indicating that there were 172 operable refineries on January 1, 1994, versus
187 the preceding year. (10) A PES memo (11) concluded that in 1996 there was a population of 173
operating refineries nationwide.

An andysis of the refineries that responded to the EPA survey showed that about 64 percent of
the responding facilities conduct OLD operations within this source category. For calculating the
basdine for thisindustry segment, we have assumed that 64 percent of the 173 refineries throughout the
country, or 111 refineries, are mgjor sources of HAP emissons that conduct non-MACT covered
OLD activities.

SIC 42
Many of the larger companies that own or operate stand-aone, for-hire liquid storage terminds
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are members of the Independent Liquid Terminals Association (ILTA). It was assumed that the ILTA
membership directory (12) would list essentidly al of the larger

emitting terminds. These listings showed that there are gpproximately 283 member facilities that handle
HAP liquids. Based on theleve of activity (equipment and throughputs) at these facilities, we assumed
that about one-third of them, or 94 facilities, would be large enough to be a potentia mgor source.

SIC 46

The EPA fact sheet for the fina Gasoline Digtribution MACT rule (13) was consulted on the
EPA’sTTN webdgte. Thisinformation stated that gpproximately 20 pipeline breakout stations will be
affected by that rule. No specific data on the nationwide population of hon-gasoline (crude oil) pipeline
dations were available for thisandyss. However, since the data base contains 35 facilitiesit was
assumed thet this number represents dl of the mgor source OLD facilitiesin thisindustry segment.

Crude Oil Transferred at SC 46 Facilities

Crude ail isan organic liquid that is stored and trandferred in large quantities in the United
States. The National Petroleum News estimates that the 1994 average crude oil supply was 6,464,000
barrels/day of domestic and 7,282,000 barrels/day of imported crude. In tota, this amounts to
goproximately 210 billion galons of crude ail thet is stored and transferred in the U.S. on an annud
bass (10). The 1998 EPA OLD survey collected data on approximately 39 billion gallons of crude ail,
or gpproximately 19 percent of the 1994 total. It is assumed that most of the 210 billion ga/yr of crude
oil transferred and stored will be subject to coverage by the Organic Liquids Digtribution MACT rule at
some point after production and the point of custody transfer and prior to its consumption by refineries.

We have assumed that al of the HAP emissions from SIC 46 facilities are attributable to crude
oil. A proportion of the emissions from refineries and for-hire liquid terminds is aso attributable to
crude ail, asit is both transferred and stored at many of these facilities. Since crude oil isthe Single
largest volume organic liquid transferred and stored in the nation, the emissions attributed to crude oil in
SIC code 46 facilities may be an understatement of the actud emissions.

SIC51

The Gasoline Digtribution MACT rule covers bulk gasoline termindsin SIC code 51 aswell as
pipeline breakout stations. The EPA fact sheet prepared for that rule ated that
goproximately 240 of these terminds will be affected by the rule. (13) Although many of these
terminas store non-gasoline organic liquids, these liquids often have low vapor pressures (such as
diesd, heating fud, or gasoline additives) and may not be regulated as OLD sources. Since the number
of OLD sourcesin thisindudry is difficult to estimate, it was assumed that the fraction of this industry
segment surveyed is sSimilar to the fractions surveyed for SIC codes 28, 29, and 42. Table 3-13
indicates that these three percentages are quite consistent, and average 34.1 percent. Using this
percentage, it is estimated that there are gpproximately 41 SIC 51 facilities nationwide that are mgor
source facilities carrying out OLD activities.
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Based on the estimates of the numbers of OLD facilities nationwide, “ extrapolation ratios’ were
determined and are shown in Table 3-13. Using these same ratios, the nationwide population of
facilities with transfer racks was determined and is shown in the table. The ratios were used to
cdculate the nationwide basdine emissions estimate for each industry segment. The total basdine for dl
segments, as presented in Table 3-14, is 75,776 tons of HAP per year.

The total HAP emissions can be speciated into individua HAP based on the relative
occurrence of each HAP in the liquids reported in the OLD database. Approximately 93 different
organic HAP were reported, or about one-half of the complete HAP list. Table 3-15 presentsthe
breakdown of the basdine emissons into the 37 most prevaent HAP. On the basis of the survey data,
the HAP shown in this table account for over 99 percent of the totd HAP emissons from OLD
operations. Table 3-16 summarizes the remaining 56 HAP that were reported as being emitted from
OLD activities.
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TABLE 3-13. EXTRAPOLATION OF BASELINE EMISSIONS FROM SURVEYED
FACILITIESTOALL O.L.D. FACILITIESNATIONWIDE

No. of Major No. of Data No. of
. 0 . .
SIC TO@. NO' .Of Source OLD A) Of Extrapolation . Base . Na.‘t'.o.nWI d_e
Code Facilitiesin Fagilities Facilities Ratio® Facilitieswith | Facilitieswith
DataBase® 0 o | Surveyed Transfer Transfer
Nationwide c
Racks Racks
28 118 370 31.9 31 46 143
29 37 111 333 30 13 39
12 35 % 37.2 2.7 17 46
46 35 35 100.0 10
51 14 1 A1 29 4 12
Totals 239 651 80 240

4 ncludes the facilitieswith organic liquid transfer racks.
PRatio of the estimated nationwide facil ity population to the number of facilitiesin the OLD data base.
Ratios are rounded.
°Equal to data base facility populations multiplied by the respective extrapolation ratio.

TABLE 3-14. NATIONWIDE BASELINE HAP EMISSIONS FOR O.L.D. INDUSTRY

Nationwide Basdline HAP Emissions (tons/yr)
SIC Code -

Storage Tanks | Transfer Racks Coﬁr:'f%]er Equipment Leaks Totals
28 38,914 4,730 48 3,002 46,694
29 4,365 1,346 1 300 6,012
42 17,959 1434 1 1,210 20,604

46 440 -2 -2 18 458
51 1,556 146 1 305 2,008
Totals 63,233 7,656 51 4,836 75,776

aThere are no transfer rack or container filling emissions at facilities with SIC code 46.
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TABLE 3-15. NATIONWIDE O.L.D. BASELINE HAP EMISSIONS,
BY INDIVIDUAL HAP

OLD Occurrence,

HAP Name percent of total HAP Emissions (tong/yr)

Methanol 16.9 12,805

Aniline 122 9,245

Benzene 10.4 7,880

Vinyl chloride 8.3 6,290

Methyl tert-butyl ether (MTBE) 7.6 5,760

p-Xylene 7.0 5,305

Toluene 4.7 3,560

Hexane 4.6 3,485

Xylenes (mixed isomers) 4.3 3,260

Styrene 3.8 2,880

Nitrobenzene 3.7 2,805

Vinyl acetate 3.6 2,730

o-Xylene 2.6 1,970

Naphthaene 15 1,135

Propylene oxide 15 1,135

Ethyl benzene 14 1,060
Ethylene oxide 13 985
Cumene 0.9 680
2,2,4-Trimethylpentane 0.7 530
Ethylene glycol 0.5 330
Ethylene dichloride 0.3 225
Methyl methacrylate 0.3 225
1,3-Butadiene 0.3 225
Methy! ethyl ketone (MEK) 0.2 150
Formaldehyde 0.2 150
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TABLE 3-15. (Concluded)

HAP Name pgrlc_:eDnto gfctuortralenﬁip Emissions (tong/yr)

Phenol 0.1 76
Tetrachloroethylene 0.08 61
Methylene chloride 0.07 53
Acetaldehyde 0.05 38
Epichlorohydrin 0.05 38
Acrylic acid 0.03 23
Ethyl acrylate 0.03 23
Acrylonitrile 0.02 15
Chloroform 0.02 15
Glycol ethers 0.02 15
Trichloroethylene 0.01 8
Ethylidene dichloride 0.002 2

Total 75,222

#The 37 HAP shown in this table represent over 99 percent (75,222 out of 75,776) of
the basdline emissions. Individua emission totals for the remaining 56 HAP cannot be
guantified, but are considered to contribute less than 1 percent of the total HAP emissions.
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TABLE 3-16. ADDITIONAL HAP IDENTIFIED IN ORGANIC LIQUIDS?

HAP Name
1,1,2,2-Tetrachloroethane 1,1,2-Trichloroethane
1,1-Dimethyl hydrazine 1,2,4-Trichlorobenzene
1,2-Epoxybutane 1,3-Dichloropropene
1,4-Dioxane (1,4-Diethyleneoxide) 2,4-D sdlts and esters
2,4-Toluene diisocyanate 4,4-Methylenedianiline
Acetonitrile Acetophenone
Acrolein Acrylamide
Allyl chloride Biphenyl
Carbon tetrachloride Chlorine
Chloroacetic acid Chlorobenzene
Chloroprene Cresolg/cresylic acid
Dibenzofurans Dibutylphthdate
Diethanolamine Diethyl sulfate
Dimethyl formamide Ethyl chloride (Chloroethane)
Ethylene dibromide Hexachloroethane
Hydrazine Hydrochloric acid
Hydrogen fluoride Hydroquinone
Isophorone Maleic anhydride
m-Cresol Methyl chloride
Methyl chloroform Methyl hydrazine
Methyl isobutyl ketone (MIBK) Methylene diphenyl diisocyanate
m-Xylene N,N-Diethyl aniline
0-Cresol o-Toluidine
p-Cresol Phthdic anhydride
Polycyclic organic matter Propionaldehyde
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TABLE 3-16. (Concluded)

HAP Name I
Propylene dichloride Quinaline
Styrene oxide Titanium tetrachloride
Triethylamine Vinylidene chloride

aThe HAP in this table were identified in responses to the EPA survey,
but data were not sufficient to quantify their annua emission ratesin the
OLD industry.
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INTRODUCTION

This memorandum presents the methodology for and results of the calculation of environmenta
and cost impacts of the gpplication of maximum achievable control technology (MACT) to emission
sourcesin the organic liquids distribution (non-gasoline), or “OLD”, industry. Environmenta impacts
congg of air pollution emission reductions (primarily of hazardous air pollutants (HAP) and total
organic compounds (TOC)), and impacts on the water pollution, solid waste, energy consumption, and
other aspects of the operation of OLD facilities. The cgpital and annua cost impacts of indaling
controls on the HAP emission sources at OLD operations, including costs for keeping records and
sending reports under the OLD NESHAP, are presented both on afacility basis and as nationwide

impacts.

The following section briefly describes the OLD industry and its principad HAP emission
sources. Then the methodology for calculating emissonsis briefly explained, followed by a summary of
basdine emissons, emissons with MACT control in place, and emission reductions. Other
environmenta impacts of the MACT controls are then discussed.  Findly, the costing methodology is
explained for each emisson source, with capital and annua costs presented for individua facilities and
for the entire OLD industry.

Spreadsheets used for determining the environmenta and cost impacts and for developing many
of the tables in this memo are presented in a separate memo, which can be found in the EPA docket for
thisproject. (1)

ENVIRONMENTAL IMPACTS
OLD Industry and Emission Sources

Mogt of the types of facilities at which organic liquids are distributed have been sudied as part
of previous MACT rule development projects. These facilities primarily include chemicd manufacturing
plants (SOCMI facilities), petroleum refineries, storage and marketing terminas, and crude ail pipdine
dations. In addition, there may be other manufacturing facilities that are involved in liquid digtribution.
Generdly spesking, these facility types have the following emission sources in common:

Organic liquid storage tanks,

Liquid transfer activitiesinvolving tank trucks and railcars (transfer racks);
L eaks from equipment components (pumps, valves, €c.);

Container filling operdtions,

Wastewater collection and trestment; and

Semi-agueous waste.

Ok wWDNE



These emission sources have been described in areport prepared previoudy under this project (2), so
these descriptions will not be repeated here. The last three sources, container filling operations,
wadtewater, and semi-aqueous waste, are difficult to quantify and are assumed to be very small in
comparison to the firgt four sources mentioned. It should be stressed that only activities and equipment
that are used in the distribution of organic liquids are considered part of the OLD source category. For
the purposes of this standard, liquid movement into or out of a plant Site is considered to be
digribution. Thus, afacility that receives bulk organic liquids but does not transfer them back off the
gteinther origind form may Hill quaify asan OLD operaion. An organic liquid distribution operation
may be collocated with a manufacturing operation (for example, a solvent manufacturing facility
digtributing its own products), or they may exist as a tand-alone operation (e.g., for-hire storage and
digtribution terminas). At production plant Stes, the mgor portion of liquid handling (and HAP
emissons) islikdy to be associated with non-distribution activities such as chemica process units or
other MACT-covered operations. These other non-OLD HAP emissions are not considered part of
the emissions basdline or the calculated reductions discussed in this memorandum.

Theair pollution impact of applying MACT controlsto OLD emission sourcesis the difference
between the current (basdine) OLD emissions and the emissons that will occur after implementation of
the NESHAP. The methodology used to cadculate both “before’ and “after” emisson totalsis
described below.

Emission Cdculaion Methodology
Basaline Emissions Calculations

The methodology used to calculate HAP emissions from each of the principa emisson sources
was described in detall in the OLD Baseline Emissions memo, which isMemo No. 3in thisTSD.
Caculation techniques included the use of the TANKS3.1 program to estimate emissions from storage
tanks, the loading loss equation from the EPA’ s document AP-42 (used to estimate emissions from
liquid transfer operations), and accepted SOCMI fugitive emisson factors. The basdline emissons
results presented in that memo, which apply to the year 1997, are summarized in Table 6-1.

Table 6-1 shows the basdine TOC and HAP emissions from storage tanks, transfer racks, and
equipment leaks a each of the 13 mode plants developed for the OLD industry. Emissons were
caculated on the basis of the modd plants that were described in detail in the Model Plants memo,
whichisMemo No. 2inthisTSD. An atempt was made to characterize facilities contained in the
1998 OLD data base, so that most of the actud facilities would be described by one of the model
plants. Although the set of modd plants represents the total size range of facilities for which data were
available, it is not anticipated that any one facility will be exactly mirrored by amode plant.

The nationwide baseline HAP emissions from OLD operations, by SIC code and emission
source, are presented in Table 6-2. This table includes an estimate for total HAP emissions from
container filling, based on data received from industry in response to the EPA’s 1998 survey. Thetota
basdine emissions of HAP are estimated to be 75,776 tons per year. Not shown in thistable are the
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basdine emissions of TOC, which are estimated to total about 129,500 tons per year from OLD
operations.
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TABLE 6-1. BASELINE EMISSIONS FOR INDIVIDUAL MODEL PLANTS

% missions are for acomposite plant reflecting 60 percent controlled transfer racks (with 95 percent system control efficiency),
and 35 percent of plants currently having a Federal leak detection and repair program for equipment leaks.

6-9

Tota Organic Compound Emissions (tons/yr) HAP Emissions (tons/yr)
'\g'(;ﬂ? Storage Transfer Equipment Totals Storage Transfer Equipment Totals
Tanks Racks? Leaks? Tanks Racks? L eaks?
28-1 62.5 10.7 8.4 81.6 40.0 6.8 54 52.2
28-2 158.5 28.1 8.4 195.0 1015 18.0 54 124.9
28-3 456.6 58.7 30.2 545.5 202.2 37.6 194 349.2
29-1 27.2 10.7 8.4 46.3 8.7 34 2.7 14.8
29-2 197.3 1181 8.4 323.8 63.1 37.8 2.7 103.6
29-3 2316 152.6 8.4 392.6 74.1 48.8 2.7 125.6
42-1 122.8 33.3 8.4 164.5 90.9 24.6 6.2 121.7
42-2 165.7 4.7 8.4 218.8 122.6 33.1 6.2 161.9
42-3 422.6 87.2 30.2 540.0 312.8 64.5 224 399.7
46-1 226.5 -2 8.4 234.9 13.6 -2 0.5 141
46-2 161.0 -2 8.4 169.4 9.7 -2 0.5 10.2
51-1 1.0 0.04 8.4 9.4 0.9 0.03 7.1 8.0
51-2 106.2 34.2 8.4 148.8 90.2 29.1 7.1 126.4



TABLE 6-2. NATIONWIDE O.L.D. BASELINE HAP EMISSIONS

Nationwide Baseline HAP Emissions (tons/yr)
SIC Code -
Storage Tanks | Transfer Racks C;Tﬁar:gaer Equipment Leaks Totals
28 38,914 4,730 48 3,002 46,694
29 4,365 1,346 1 300 6,012
42 17,959 1434 1 1,210 20,604
46 440 --b --b 18 458
51 1,556 146 1 305 2,008
Totals 63,233 7,656 51 4,836 75,776

&Container filling is not included in the proposed OLD NESHAP; therefore, no further impacts
analysiswas performed for this emission source.
P There are no transfer rack or container filli ng emissions at facilities with SIC code 46.

Emission Reductions

Storage tanks. Emission reductions from OLD storage tanks will result from increasing the
control level on tanks that currently have less emission control than the MACT floor level. From the
OLD data base, about 33 percent of fixed-roof tanks (FXRT) are 10,000 galons or larger and fdl
within the tank size/vapor pressure combinations anticipated to be covered by the sandards. The data
base also shows that gpproximately 22 percent of FXRT are controlled by a control device (thermd
oxidizer, flare, carbon adsorber, etc.) with an estimated overdl system control efficiency of 95 percent.
Based on these data and the model plant populations, the calculated FXRT totas (using rounded
vaues) are:

Totad number of OLD FXRT:

Number of FXRT meeting the rule cutoffs:
Number of FXRT at the MACT leve:
Number of FXRT needing further control:

5,383 (A)

1,776 (B = 0.33A)
390 (C = 0.22B)

1,386 (D = B-C)

The most economica control for FXRT conggts of ingaling an internd floating roof containing
avapor-mounted primary seal and arim-mounted secondary sedl. Thisroof deck and rim sed system
has an incrementd control efficiency of 96.9 percent reative to an uncontrolled FXRT. Rdative
efficiencies of the different types of storage tanks and their commonly used floating deck sedl
combinations are presented in Table 6-3.

6-10



6-11



TABLE 6-3. STORAGE TANK RIM SEAL RELATIVE CONTROL EFFICIENCIES?

Tank : Survey TOC Relative
Tank # Type Primary Seal Secondary Seal Code Emissions qutrol
| bryr Efficien
1 FXRT None None FXRT 232345 None
2 IFRT V apor-Mounted Rim-Mounted VM3 729.6 9.9
3 IFRT Vapor-Mounted None VM1 1,101.2 95.3
4 IFRT Liquid-Mounted None LM1 680.0 97.1
5 IFRT Liquid-Mounted Rim-Mounted LM3 572.7 975
6 IFRT Mechanical Shoe Shoe-Mounted (NC) 680.0 97.1
7 IFRT Mechanical Shoe Rim-Mounted MS3 597.4 974
8 IFRT Mechanical Shoe None MS1 1,026.9 95.6
9 EFRT Vapor-Mounted None VM1 11,3009 514
10 EFRT V apor-Mounted Rim-Mounted VM3 4,789.7 794
11 EFRT Vapor-Mounted Weather Shield VM2 7,101.2 69.4
12 EFRT Mechanical Shoe None MS1 52418 774
13 EFRT Mechanical Shoe Shoe-Mounted (NC) 3,706.7 84.0
14 EFRT Mechanical Shoe Weather Shield MS2 4,2304 818
15 EFRT Mechanical Shoe Rim-Mounted MS3 3,219.0 86.1
16 EFRT Liquid-Mounted None LM1 3581.6 84.6
17 EFRT Liquid-Mounted Rim-Mounted LM3 3,026.3 87.0
18 EFRT Liquid-Mounted Weather Shield LM2 3,259.0 86.0

aThereference tank is afixed-roof tank with no controls. All tank calculations are based on:

1. Benzeneasliquid stored in tanks
2. Tankshaving a 705,096 gallon volume

3. 10 turnovers/year per tank.

(NC) = no code was provided in the EPA’s 1998 OLD survey for thisfloating deck rim seal combination.
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The basdline roof equipment for interna floating roof tanks (IFRT) conssts of afloating deck with a
vapor-mounted primary seal and no secondary sedl. From the modd plant

population and the digtribution of IFRT sedl typesin the data base, the caculated IFRT totals (using
rounded values) are:

Tota number of OLD IFRT: 1,814 (A)

Number of IFRT meeting the rule cutoffs: 1,361 (B = 0.75A)
Number of IFRT a the MACT levd: 1,157 (C =0.85B)
Number of IFRT needing further control: 204 (D =B-C)

Control of IFRT to the MACT leve congsts of adding a rim-mounted secondary sedl to the
exigting vapor-mounted primary sed. This modification provides an incrementa control efficiency
increase of 33.8 percent.

From areview of the data base, the basdline roof configuration for externa floating roof tanks
(EFRT) isthe same asfor IFRT, a vapor-mounted primary sedl only. The number of EFRT needing
control is determined from the mode plant tank population and the reported deck sed types (using
rounded vaues) asfollows:

Tota number of OLD EFRT: 528 (A)

Number of EFRT meeting the rule cutoffs: 502 (B =0.95A)
Number of EFRT a the MACT leve: 352 (C = 0.70B)
Number of EFRT needing further control: 150 (D =B-C)

Control for EFRT to the MACT level conssts of replacing the vapor-mounted primary sedl
with aliquid-mounted sedl and adding a rim-mounted secondary sed to the floating deck. The
incrementa control efficiency of these conversonsis about 73.2 percent.

The storage tank baseline and emission reduction caculations for TOC and HAP are presented
in Table 6-4. Thetotd reductions estimated for all OLD tanks are 25,341 tons per year (tpy) of TOC
and 14,756 tpy of HAP (14,756/63,233 = 23 percent HAP reduction). It is estimated that, out of the
tota universe of about 7,725 OLD storage tanks, 1,740 tanks (22.5 percent) would require
modifications to meet the requirements of the OLD NESHAP.

Transfer racks. The OLD data base indicates that control devices are being used for
approximately 60 percent of the cargo tank (tank truck/railcar) rack loading positionsa OLD
operations (on the basis of throughput). Based on the types of devices found to be in use, the control
efficiency for the devices overdl is presumed to average at least 95 percent. Assuming that current
efforts to minimize vapor leskage from cargo tanks and the vapor collection system are successtul, the
efficiency of the control syslem as awholeis aso estimated to be 95 percent. Aswas shownin Table
6-2, the total basdline HAP emissions from OLD transfer racks are estimated to be 7,656 tons per
year.
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TABLE 6-4. STORAGE TANK BASELINE EMISSIONS AND EMISSION REDUCTIONS
(PART 1 OF 2): CALCULATION OF BASELINE?

TOC Number TOC Total Nation\_/vide Nation\_/vide
Model Tank Emissions of Tanks | Emissions Number Baseline Oyer_all Baseline
Plant Type per Tank at each fromall of TOC Liquid I—_|A_P
(Iblyr) Model Tanks Fagilities Emissions HAP % Emissions
Plant (Ib/yr) (tonslyr) (tonslyr)

28-1 FXRT 31,263 4 125,052 195 12,193 0.64 7,803
28-2 FXRT 31,263 10 312,630 16,413 0.64 10,504
IFRT 2,215 2 4,430 1 233 0.64 149

283 FXRT 31,263 29 906,627 31,732 0.64 20,308
IFRT 2,215 3 6,645 " 233 0.64 149

Totals 370 60,803 38,914
29-1 FXRT 23,653 2 47,306 1,277 0.32 409
IFRT 7,052 1 7,052 > 190 032 61

29-2 FXRT 23,653 2 47,306 710 0.32 227
IFRT 7,052 1 7,052 30 106 032 A

EFRT 85,072 4 340,288 5104 0.32 1,633

29-3 FXRT 23,653 4 94,612 1,277 032 409
IFRT 7,052 4 28,208 27 381 0.32 122

EFRT 85,072 4 340,288 4,594 032 1,470

Totals 111 13,639 4,365
42-1 FXRT 20,319 3 60,957 762 0.74 564
IFRT 4,967 3 14,901 25 186 0.74 138

EFRT 169,790 1 169,790 2122 0.74 1571

42-2 FXRT 20,319 6 121,914 1,890 0.74 1,398
IFRT 4,967 8 39,736 31 616 0.74 456

EFRT 169,790 1 169,790 2,632 0.74 1,947
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TABLE 6-4. STORAGE TANK BASELINE CALCULATION? (Continued)

TOC Number of TOC Total Nt onyw de Baseline
. Tanks at Emissions Baseline Overall
Model Tank Emissions Number L HAP
each fromdll TOC Liquid -
Plant Type per Tank of g Emissions
(Ibiyr) M odel Tanks Fagilities Emissions | HAP % (tons/yr)
y Plant (Iblyr) (tonslyr) y

42-3 FXRT 20,319 20 406,380 7,721 0.74 5714

IFRT 4,967 20 99,340 38 1,887 0.74 1,397

EFRT 169,790 2 339,580 6,452 0.74 4774
Totals 94 24,269 17,959
46-1 FXRT 90,593 5 452,965 26 5,889 0.06 353
46-2 EFRT 24,774 13 322,062 9 1,449 0.06 87
Totals 35 7,338 440
51-1 FXRT 522 4 2,088 24 25 0.85 21
51-2 IFRT 4588 7 32,116 273 0.85 232

17

EFRT 60,082 3 180,246 1532 0.85 1,302
Totals 41 1,830 1,556
Grand 107,879 63,233
Totals 651

6-16



TABLE 6-4. STORAGE TANK BASELINE EMISSIONS AND EMISSION REDUCTIONS

(PART 2 OF 2): CALCULATION OF EMISSION REDUCTIONS?

TOC Err-:i(s);':on HAP Number of
Emissions Reduction Emission Total Number these Number of Total TOC Total HAP
Model Tank per Tank or Reduction Number | of Tanks Tanks Tanks Emission Emission
Plant Type after CoEver te per of Meetin Controlled Requiring Reduction Reduction
Conversion Converted Tanks Cutoffs to MACT Conversion (tons/yr) (tonslyr)
(Iblyr) dTank | ok (biyr) Floor
y (Iblyr) y
28-1 FXRT 1,992 29,271 18,733 780 257 56 201 2,948 1,886
28-2 FXRT 1,992 29,271 18,733 1,050 347 77 270 3,944 2,524
IFRT 1,499 716 458 210 158 134 24 8 5
28-3 FXRT 1,992 29,271 18,733 2,030 670 147 523 7,653 4,898
IFRT 1,499 716 458 210 158 134 24 8 5
Totals 4,280 1,589 548 1,041 14,562 9,319
291 FXRT 928 22,725 7,272 108 36 8 28 314 100
IFRT 5,353 1,699 544 54 11 A 6 5 2
29-2 FXRT 928 22,725 7,272 60 20 5 15 168 54
IFRT 5,353 1,699 544 30 23 19 3 3 1
EFRT 11,576 73,496 23519 120 114 80 A 1,257 402
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TABLE 6-4. STORAGE TANK EMISSION REDUCTIONS? (Continued)
TOC Er:icsisci;on HAP Number of
Emissions Reduction Emission Total Number these Number of Total TOC Total HAP
Model Tank per Tank or Reduction Number of Tanks Tanks Tanks Emission Emission
Plant Type after Cosver ‘e per of Tanks Meetin Controlled Requiring Reduction Reduction
Conversion Converted Cutoffs to MACT Conversion (tonslyr) (tonslyr)
(Ibiyr) dTank § rk (biyr) Floor
y (Iblyr) y
29-3 FXRT 928 22,725 1,272 108 36 8 28 314 100
IFRT 5,353 1,699 544 108 81 69 12 10 3
EFRT 11,576 73,496 23519 108 103 72 31 1,131 362
Totals 696 452 295 157 3,203 1,025
42-1 FXRT 1,952 18,367 13,592 75 25 6 19 172 127
IFRT 3342 1,625 1,203 75 56 48 8 7 5
EFRT 18,360 151,430 112,058 25 24 17 7 539 39
42-2 FXRT 1,952 18,367 13592 186 61 13 48 444 329
IFRT 3342 1,625 1,203 248 186 158 28 23 17
EFRT 18,360 151,430 112,058 31 29 21 9 669 495
42-3 FXRT 1,952 18,367 13592 760 251 55 196 1,798 1331
IFRT 3342 1,625 1,203 760 570 485 86 69 51
EFRT 18,360 151,430 112,058 76 72 51 2 1,640 1,214
Totals 2,236 1,275 852 422 5,362 3,968
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TABLE 6-4. STORAGE TANK EMISSION REDUCTIONS® (Concluded)
TOC Err-:ics;c':on HAP Number of
Emissions Reduction Emission Total Number these Number of Total TOC Total HAP
Model Tank per Tank or Reduction | Number | of Tanks Tanks Tanks Emission Emission
Plant Type after CoEverte per of Mestin Controlled Requiring Reduction Reduction
Conversion Converted Tanks Cutoffs to MACT Conversion (tonslyr) (tonslyr)
(Ibiyr) dTank {1k (biyr) Floor
y (Iblyr) y
46-1 FXRT 1614 83,979 5,339 130 43 10 33 1464 88
46-2 EFRT 3332 21,442 1,287 117 111 78 3 357 21
Totals 247 154 88 66 1,821 109
51-1 FXRT 16 506 430 9% 2 7 25 6 5
51-2 IFRT 3,100 1,488 1,265 119 89 76 13 10 8
EFRT 8,109 51,973 44177 51 48 A 15 378 321
Totals 266 169 117 53 394 335
Grand 7,725 3,638 1,900 1,739 25,341 14,756
Totals

avaues are taken from spreadsheets and, due to automatic rounding in some calculations, may not sum exactly to the totals shown.

bBased on survey data, the number of tanks satisfying the affected tank criteria in the proposed rule related to tank capacity and
vapor pressure of the stored organic liquid.
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Emission reductions will result from the ingtdlation of acontrol device on transfer racks that are
currently uncontrolled. This converson is expected to result in an estimated overdl efficiency for the
control system at al affected transfer racks of 95 percent.

Table 6-5 summarizes the basdine emissons and MACT emission reductions estimated for OLD
transfer racks. Reductions of total organic compounds are 12,667 tpy and HAP reductions are 7,046 tpy,
which is about a 92 percent reduction in transfer rack emissons resulting from the standards.  Attachment
1 to this memo is a spreadsheet showing the assumptions made in deriving these estimates.

Container filling. As presented and discussed in this memo and in the Basdline Emissions memo,
basdine HAP emissions from the filling of containers a OLD operations are estimated to be about 51 tpy.
Based on the OLD survey reaults, it is assumed that essentidly al of these emissons come from filling
containers with volumes of 55 galons and greeter. Container filling is not included as aregulated activity in
the OLD rule proposd; therefore, it is not further addressed in this memo.

Equipment lesks. Basdline emissons and emission reductions for equipment components were
caculated for pumps, connectors (flanges and other), valves, and sampling connections. Table 6-6
presents the results of these calculations. Emission factors were a composite of controlled (Federal LDAR
program in effect) and uncontrolled (no LDAR program) SOCMI factors, determined using the prevaence
of LDAR programs for OLD operations as shown in the data base. Equipment counts for each model
plant were the best averages ca culated from the wide ranges reported by OLD facilities. Basdine HAP
emissions from OLD equipment were calculated to be 4,836 tons per year, while HAP reductions are
estimated at 2,326 tpy (48 percent reduction).

Overdl reductions. Table 6-7 presents the totad HAP basdine emissions and emission reductions
by emisson source. Thetotal HAP basdineis estimated a 75,725 tpy, while the total HAP emission
reduction expected under this NESHAP is 24,128 tpy of HAP (31.9 percent reduction). The reduction of
tota organic compound emissions from OLD sourcesis projected to be 41,819 tpy due to implementation
of the NESHAP.

Other Environmental Impacts

Controlling OLD-type air emission sources may result in collateral environmenta impacts to other
media, such aswater or land. Noise pollution isaso a potentid issue. For example, scrubber effluent may
affect water quality, and contaminated carbon from carbon absorbers may create solid waste that needs to
be disposed of in a hazardous waste landfill. Flares and other control devices that are Stuated near
resdential areas may create a noise pollution issue for the public. Generdly, these types of environmenta
concerns become important when sendtive Ste-specific receptors exist or when the incrementa emisson
reduction potentia of one control option is only marginaly greater than the next most effective option. Of
particular concern are potentid pollutant releases to land and water which result from the controlling of air
emissons from OLD emisson sources.
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TABLE 6-5. TRANSFER RACK BASELINE EMISSIONS AND EMISSION REDUCTIONS

(PART 1 OF 2): CALCULATION OF BASELINE*

Liquid - True L Uncontrolled . Number of . .
Model Throughput per Liquid Molecular V apor Liquid Rack TOC Emissions per Plants Without Nationwide
Weight Temperature ) Uncontrolled Facility Uncontrolled TOC
Plant Model Plant (Ib/lb-mole) Pressure deg F (deg C) Saturation (tonsiyr) aControl Emissions (tonslyr)
(gallyr) (psia) €9 <9 Factor y System y

28-1 6,240,000 259 26 673.6

28-2 16,421,700 781 3.06 60 (15.6) 145 68.2 26 1,7726

28-3 34,311,800 1425 A 48434
Totals 86 7,289.6

291 6,029,600 26.0 7 182.1

29-2 66,378,800 781 318 60 (15.6) 145 286.4 6 1,7183

29-3 85,763,800 370.0 6 2,220.2
Totals 19 4,120.6

42-1 20,918,500 80.6 3 2418

42-2 28,150,000 781 284 60 (15.6) 145 1085 5 5423

42-3 54,844,300 2113 5 1,056.6
Totals 13 1,840.8

51-1 23,500 01 3 02

781 2.36 60 (15.6) 145

51-2 25,907,000 830 2 1659
Totals 5 166.1
Grand 123 13,417
Totals
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TABLE 6-5. TRANSFER RACK BASELINE EMISSIONS? (Continued)

Controlled System Emi;%gs o | Number of 'g'}f;‘f{ge Nationwide | Overdll Liquid | Nationwide
Rack P Plants With Baseline TOC HAP BaselineHAP
Model Plant . Control Controlled TOC . .
Saturation . . aControl . Emissions Percentage Emissions
Factor Efficiency Facility System Emissions (tonslyear) (%) (tonslyear)
(tonglyear) (tonslyear) y ° y
281 05 17 9.1 682.7 436.9
282 0.60 0.95 14 17 240 1,796.6 64 1,149.8
28-3 29 23 67.8 49112 31431
Totals 57 100.9 7,390.4 4,729.9
29-1 05 8 4.3 186.4 59.7
292 0.60 0.95 59 6 35.6 1,7539 32 561.2
29-3 7.7 6 459 2,266.1 7252
Totals 20 85.8 4,206.4 1,346.1
42-1 17 8 133 255.2 1888
42-2 0.60 0.95 22 12 26.9 569.3 74 4213
42-3 44 13 56.8 11135 824.0
Totals 33 97.1 1,937.9 1,434.0
51-1 00 4 00 0.2 0.2
0.60 0.95 85
51-2 17 3 51 1711 1454
Totals 7 52 171.3 145.6
Grand Totals 117 288.9 13,706.0 7,655.6
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TABLE 6-5. TRANSFER RACK BASELINE EMISSIONS AND

EMISSION REDUCTIONS (PART 2 OF 2):

CALCULATION OF EMISSION REDUCTIONS?

N:ar;?gg TOC Emissions Nat_il%n\cl:vi de Nation\_/vi Qe HAP

Model Installing a Reduction per Emissons Emlssc_ms

Plant Rack Control Model PIant;[ Reduction Reduct onb

System (tons/year) (tonsfyean)? (tonglyear)
28-1 26 24.6 639.9 409.5
28-2 26 64.8 1,684.0 1,077.8
28-3 A 1353 4,601.2 2,944.8
Totals 86 6,925 4,432
29-1 7 24.7 173.0 554
29-2 6 272.1 1,632.4 522.4
29-3 6 3515 2,109.2 674.9
Totals 19 3,915 1,253
42-1 3 76.6 229.7 170.0
42-2 5 103.0 515.2 381.3
42-3 5 200.8 1,003.8 742.8
Totals 13 1,748.7 1,294
51-1 1 0.1 0.1 0.1
51-2 1 78.8 78.8 67.0
Totals 2 79 67
Grand 120 12,667 7,046

Totals

A/ alues are taken from spreadsheets and, due to automatic rounding in some calculations,
may not sum exactly to the totals shown.

PReductions occur at the currently uncontrolled facilities that install a control device
on their transfer racksin response to the OLD NESHAP.
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TABLE 6-6. EQUIPMENT LEAKS BASELINE EMISSIONS AND EMISSION REDUCTIONS (PART 1 OF 2):
BACKGROUND INFORMATION?

Timeinwhich
. Number of Number of
Modd Pant Component Type CI:\lo l#?b?]reﬂ;s Eml(shsrllcn:S Ce)rccur TOtalLQI:”mt;er of Fecilitieswith No | Facilitieswith an
PO yrp LDAR Program | LDAR Program
component)
281 Pumps 10
Connectors 500
4,380 195 128 67
Vaves 200
Sampling Connections 5
Total for 28-1 715 |I
282 Pumps 10
Connectors 500
4,380 105 69 36
Valves 200
Sampling Connections 5
Total for 28-2 715 |I
283 Pumps 50
Connectors 2,000 23
4,380 70 47
Vaves 500
Sampling Connections 15
Total for 28-3 2,565 ||
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TABLE 6-6. EQUIPMENT LEAKS BACKGROUND INFORMATION? (Continued)

Timein which
o Number of Number of
Model Plant Component Type g'of;“bﬁe?]‘;s Em'(ﬁ/or;s (;CCUF TOta'Fa’\c'i‘fi'Qf o | Fagilitieswith No | Facilitieswith an
o yrp LDAR Program | LDAR Program
component)

29-1 Pumps 10

Connectors 500

4,380 54 35 19

Valves 200

Sampling Connections 5
Total for 29-1 715 |I
20-2 Pumps 10

Connectors 500

4,380 30 20 10

Valves 200

Sampling Connections 5
Total for 29-2 715 II
29-3 Pumps 10

Connectors 500

Valves 200 4,380 27 18 9

Sampling Connections 5
Total for 29-3 715
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TABLE 6-6. EQUIPMENT LEAKS BACKGROUND INFORMATION? (Continued)

Timeinwhich
. Number of Number of
Model Plant Component Type g'of;“bﬁe?]‘;s Em'(ﬁ/or;s (;CCUF TOta'Fa’\c'i‘fi'Qf o | Fagilitieswith No | Facilitieswith an
o yrp LDAR Program | LDAR Program
component)

42-1 Pumps 10

Connectors 500

4,380 2 16 9

Vaves 200

Sampling Connections 5
Total for 42-1 845 |I
42-2 Pumps 10

Connectors 500

4,380 31 21 10

Vaves 200

Sampling Connections 5
Total for 42-2 715
42-3 Pumps 50

Connectors 2,000

Valves 500 4,380 33 25 13

Sampling Connections 15
Total for 42-3 2,565
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TABLE 6-6. EQUIPMENT LEAKS BACKGROUND INFORMATION? (Continued)

Timein which
Mode Plant Component Type (g\lo%npt())?]re?]fts Emi(shﬂr'/c;/r;sp(;ccur TOtalLaNcﬁirHEf of Facwit':irzsb\ezrvi?rz No Facl?lllijt&b?/rvi?; an
component) LDAR Program LDAR Program
46-1 Pumps 10
Connectors 500
4,380 26 17 9
Vaves 200
Sampling Connections 5
Total for 46-1 715
46-2 Pumps 10
Connectors 500 4,380 9 6 3
Vaves 200
Sampling Connections 5
Total for 46-2 715
51-1 Pumps 10
Connectors 500
Valves 200 4,380 24 17 7
Sampling Connections 5
Total for 51-1 715
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TABLE 6-6. EQUIPMENT LEAKS BACKGROUND INFORMATION? (Continued)

Timein which
. Number of Number of
Model Plant Component Type g'of;“bﬁe?]‘;s Em'(ﬁ/or;s ?;CUF TOta'Fa’\c'i‘fi'Qf o | Fagilitieswith No | Facilitieswith an
o yrp LDAR Program | LDAR Program
component)
51-2 Pumps 10
Connectors 500 4,380 17 12 5
Valves 200
Sampling Connections 5
Total for 51-2 715
651 431 220

Grand Totals
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TABLE 6-6. EQUIPMENT LEAK BASELINE EMISSIONS AND EMISSION REDUCTIONS (PART 2 OF 2):
BASELINE AND REDUCTION CALCULATIONS?

Nationwide | Nationwide Nationwide Nationwide Naﬁomi de

Model Nationwide Uncontrolled Basdine _ Oyerall Basel?ne; HAP TOC Emission

Plant Contrplled TO% TOC TOC Liquid HAP Emlss%ns Emlsspn Reduction

Emissions (tpy) Emissons Emissons | Percentage (tpy) Reduction
(tpy)° (tpy)°? (tpy)° )

281 291 1,354 1,644 64 1,052 799 511
282 156 730 886 64 567 431 276
283 373 1,788 2,161 64 1,383 1,025 656
Totals 820 3,872 4,691 3,002 2,255 1,443
291 82 370 453 R 145 218 70
292 43 212 255 R 82 125 40
293 39 190 229 K7J 73 112 36
Totals 164 772 937 299 455 146
42-1 39 169 208 74 154 100 74
42-2 43 222 265 74 19 131 97
42-3 211 951 1,162 74 860 545 403
Totals 293 1,342 1,635 1,206 776 574
46-1 39 180 219 6 13 106 6
46-2 13 63 76 6 5 37 2
Totals 52 243 295 18 143 8
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TABLE 6-6. EQUIPMENT LEAK BASELINE AND REDUCTION CALCULATIONS? (Concluded)

Nationwide Nationwide Nationwide Nationwide N&|I_|O£VF\§Ide
Model Nationwide Uncontrolled Basdine Ovedl Basdine HAP TOC Emission
Plant Controlled TOC TOC TOC Liquid HAP Emissons Emission Reduction
Emissions (tpy)® | Emissons | Emissons | Percentage (tpy)? Reduction (toy)
(tpy)° (tpy)® (tpy)®
51-1 30 180 210 85 179 106 90
51-2 22 127 149 85 126 75 64
Totals 52 307 359 305 181 154
Grand 1,382 6,536 7,918 | Avg. - 60 4,836 3,811 2,326
Totals

4/ alues are taken from spreadsheets and, due to automatic rounding in some cal cul ations, may not sum exactly to the totals shown.
The emission factors used in the baseline cal culations are shown in Table 3-10 of Memo No. 3.

PTotal organic compound emissions from OLD operations that have aformal, instrument-based LDAR program.

“Total organic compound emissions from OLD operations without aformal, instrument-based LDAR program.

dSum of controlled and uncontrolled equipment leak emissions.

Difference between currently uncontrolled equipment emissions and the emissions at plants with anewly imposed LDAR program.
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TABLE 6-7. SUMMARY OF HAP EMISSION REDUCTIONS
BY EMISSION SOURCE

. a
o HAP Emissions (tpy) Percent
Emission Source Reduct
Basdline After Rule Reduction uctuon

Storage Tanks 63,233 48477 14,756 234
Transfer Racks 7,656 610 7,046 920
Equipment 4,836 2510 2326 480
Totals 75,725 51,597 24,128 31.9

&Container filling is not included as a component of the baseline or the emission
reductions because it is not being proposed for regulation by this NESHAP.

Impacts on Water

Organic liquid distribution operations may generate solid waste, semi-agueous waste, and
wastewater. Wastewater may be generated from OL D-type operations due to tank and line cleanings,
Fpills, scrubber effluents, liquid blending and packaging activities, sormwater drainage, debdlasting tank
ships, and other sources. In most cases, al wastewater is treated beforeit is discharged into the surface
waters (rivers, bays, estuaries, €c.). In some cases, wastewater
treatment is performed ether on the OLD dte or, asis usudly the case with sand-aone terminds, the
water can be collected and disposed of by a contracting firm. Wastewater may also enter groundwater via
surface waste contamination, but a detailed andlysis of thisis beyond the scope of this memo.

The EPA’s 1998 industry survey requested information pertaining to wastewater generation
sources and rates from OL D-type operations. Only very limited information was received in the survey
responses. The survey had asits threshold a wastewater generation rate of 500,000 gallons per year, and
only afew facilities reported OLD wastewater generation rates in excess of thislimit. Information from the
survey and from dte visitsto OLD operations indicates that wastewater generation rates from OLD
operations are minimal, and have no significant impact on the environment. Furthermore, existing State and
Federd rules (ex., NPDES permits) should sufficiently cover wastewater trestment and disposd. We dso
believe that air emissions resulting from wastewater generated by OLD operations are minima due to low
HAP concentrations and low water flow rates. The implementation of this rule should not increase
wastewater generation rates, and it is anticipated that it will not have an impact on any sources of
groundwater.

Impacts on Land

OLD-type operations may create some solid wastes which would have to be landfilled or
otherwise disposed of to prevent impacts to the environment. Solid waste generated by OLD operations
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may include contaminated soil from spills, aily rags, solids from tank bottom cleanings, or oil/water
separator cleanings. These wadtes are usudly stored in closed containers, and then shipped off site for
treatment and disposa according to gpplicable solid and hazardous waste rules. 1t is anticipated that the
implementation of this rule may lead to atemporary increase in solid waste generation as tank roof seds
are replaced and fixed-roof tanks are equipped with floating roofs.

The OLD industry survey requested information on semi-agueous waste generation rates and
sources. Not enough information was received to warrant the regulation of semi-agueous waste(s). As
solid wastes are dready regulated by existing State and Federd regulations, and these most likely
encompass semi-aqueous wadte, it is believed that these waste types will not have an impact on the
environment due to OLD operations. Furthermore, we do not believe that the implementation of this
NESHAP will have along-term impact on the generation of solid or semi-agueous waste.

Noise Impacts

It is not anticipated that the implementation of this NESHAP will sgnificantly increase noise
pollution. Most OLD-type facilities are located in industria aress that aready experience sgnificant
amounts of noise from other sources. Temporary noise pollution may be generated during the conversion
of tanks and during other construction projects related to the implementation of thisrule. More permanent
impacts on noise pollution may result from the operation of control devices such asflares or scrubbers.
Noise coming from flares has been tested, and has been found to be moderate (less than 70 decibels at 7
meters).

Air Impacts

The standards associated with this NESHAP are aimed at regulating hazardous air pollutants. In
regulating HAP, totd organic compounds (which consst primarily of volatile organic compounds, or VOC,
under the EPA’s VOC definition) will aso be controlled, thereby resulting in areduction of emissons of
these compounds to the environment. Fares and/or thermd oxidizers (or most of other control devices)
will dso produce air pollutant emissions (such as carbon monoxide and nitrogen oxides), but we bdieve
that the benefits of controlling the HAP from the emission sources offsets any pollution generated from
properly functioning control devices. A further discussion regarding the impacts of VOC on headlth and
safety is presented in the hedlth and safety impacts section below.

Energy Impacts

The implementation of the proposed NESHAP may result in aminor increase in energy
consumption for affected facilities. Energy consumption may increase due to the increased need for
pumps, blowers, and automatic vaves and dampers. Energy in the form of eectricity and supplementa
fuds may display this dight increase. Some of the vapors that result from organic liquid storage, transfer,
and digtribution may aso serve as fud for combustion devices, which may partidly offset increasesin
energy consumption. It isanticipated that the energy requirements for the control devices mandated by
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this NESHAP will comprise only avery smdl fraction of the energy required to operate an OLD-type
facility. It istherefore anticipated that there will be no sgnificant increasesin energy consumption
attributable to this NESHAP.

Health and Safety Impacts

Hazardous air pollutants have been found to contribute to a variety of illnesses. The range of
potentid effects on human hedlth associated with exposure to organic HAP include: cancer, gplagtic
anemia, pulmonary structura changes, dyspnea, upper respiratory tract irritation with cough, conjunctivitis,
and various neurotoxic effects. We have caculated that the implementation of this MACT standard will
result in a decrease of 24,128 tpy of HAP emissions to the atimosphere; therefore, it has the potentia for
providing both cancer and noncancer hedlth benefits.

Reductionsin VOC (ca culated to be 41,819 tpy), which will occur as a consegquence of
controlling HAP, will dso result in improved public hedth. Many VOC react photochemicaly with
nitrogen oxides to form tropospheric ozone. It has been shown that exposure to o0zone can result in
various adverse hedth impacts such as dterations in lung capacity; eye, nose and throat irritation; and
aggravation of existing respiratory disease. Some animd studies have shown increased susceptibility to
respiratory infection and lung structure damage.

Natural Resources Impacts

By reducing HAP and VOC emissons, damage to naturd vegetative and anima communities and
ecosystems should be reduced. Studies have found that tropospheric ozone may lead to damage to
commercid timber species and economic losses for commercidly available crops such as soybeans and
cotton. Studies have aso shown that exposure to 0zone can disrupt carbohydrate production in plants.
The reduction in carbohydrate production and alocation can lead to reduced root growth, reduced
biomass or yield, reduced plant vigor, and diminished ability to successfully compete with more tolerant
pecies. Asanimals depend on vegetation for sustenance, impacts to vegetation will invariably impact
anima wdfare. This should be especidly evident with herbivorous animals which depend upon vegetation
asther primary source of nutrition.

COST IMPACTS

The EPA’s 1996 OAQPS Control Cost Manual (3) was consulted in order to determine costs
associated with implementing the standards of the OLD NESHAP. Other documents used in the andlysis
arecited in individua sections for each emission source. Cost estimates were developed for storage tanks,
transfer racks, equipment leak detection and repair programs, and the proposed recordkeeping and
reporting requirements.

Storage Tanks
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Three current configurations of storage tanks would be affected by the OLD NESHAP: fixed-
roof, interna floating roof, and externa floating roof tanks. The proposed rule alows fixed-roof tanksto
be converted to an internd floating roof tank, or their vapors may be routed to a control device such asa
flare or a carbon adsorber. Exigting interna or externa floating roof tanks may require an upgrade to their
primary deck sedl, ingdlation of a secondary sedl on the floating deck, and/or ingtdlation of controls (such
as gaskets or flexible fabric seals) on roof deck fittings.

Costs associated with retrofitting fixed-roof tanks, and of ingtaling and upgrading sedls on interna
and externd floating roof tanks, were cdculated using figures taken from various sources. Theseincluded
the 1993 Storage Tank CTG (4), the 1994 Gasoline Distribution MACT proposa BID (5), and guidance
issued by the Office of Management and Budget (OMB). (6) The primary references were the OLD data
base and the Storage Tank CTG.

Unit cogts of the needed storage tank conversions are presented in Tables 6-8 through 6-10.
Tables 6-11 through 6-13 present per-facility storage tank conversion costs, while Tables 6-14 and 6-15
present total capita and annua costs, respectively, for dl of the tanks requiring conversions.

Transfer Racks
Number of Facilities Incurring Control Costs

Liquid transfer racks are used at many of the facilities that will be impacted by the OLD NESHAP,
because many have the capability to load liquidsinto tank trucks or railcars. The data base indicated that
approximately 80 of the surveyed facilities contained potentialy affected transfer operations. An estimate
was then made (see Table 2-13 in Memo No. 3 in the TSD) that there are about 240 OLD fecilities
nationwide with smilar trandfer racks. By examining the data base, an estimate was made of the
approximate percentage of facilitiesin each SIC code that currently are using a control system on part or
al of their transfer operations (assumed to achieve 95 percent control efficiency). The percentages of
already controlled racks are: SIC 28 - 40%, SIC 29 - 50%, SIC 42 - 70%, and SIC 51 - 50%. These
percentages were gpplied to the nationwide facility populations to calculate the number of facilities aready
controlled, as well as the number that therefore is likely to require control in responseto aMACT
requirement. Due to the exigting control systems at refineries (SIC 29), we assumed that these facilities
would have exigting control capacity available for their trandfer racks. Therefore, they would not incur any
additional control costsin controlling transfer rack operations. Table 6-16 shows the estimates for transfer
rack control, aswell as the relaive Sze of control system (selected for this andyss as aflare) that would

be necessary.
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TABLE 6-8. COSTS OF INSTALLING AN IFR IN AN EXISTING FIXED-ROOF TANK

(1997 DOLLARS)?
Industry Segment (SIC Code)
Cost Element
28 29 42 46 51

Capital Costs- Tank Prep./Installation

Cleaning, degassing, & waste 11,770 11,770 14,980 18,190 2,140
disposal
Installed internal floating roof® 38,078 34,495 59,735 101,660 26,209
Controlled deck fittings 215 215 215 215 215
Total capital cost 50,063 46,480 74,930 120,065 28,564
Annualized Costs ($/yr)
Maintenance (5%) 2,503 2,324 3,747 6,003 1,428
Taxes, insurance, G & A (4%)° 1,532 1,388 2,398 4,075 1,057
Inspections (1%) 501 465 749 1,201 286
Annual capital charges (CRF = 7,129 6,619 10,670 17,097 4,068
0.1424, based on 10 yrs. @ 7%)
Total annualized cost ($/yr) 11,665 10,796 17,564 28,376 6,839
Product recovery credit® 13,287 3,094 6,150 2,853 172
Net annualized cost ($/yr) (1,622)° 7,702 11,414 25523 6,667

@A ssumptions based on analysesin the Storage Tank CTG, the Gasoline Distribution MACT proposal

BID, and 1992 OMB guidance.

bA ssumes installation of an IFR with avapor-mounted primary seal and rim-mounted secondary seal.

“Not applicable to degassing, cleaning, and waste disposal costs.

9B ased on the difference between baseline emissions and controlled emissions for model FXRT’s.

Organic chemicals are $1,370/ton, petroleum products are $320/ton, and crude oil is $65/ton.

®Parentheses indicate a net cost savings.
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TABLE 6-9. COSTS OF INSTALLING A RIM-MOUNTED SECONDARY SEAL ON AN
EXISTING INTERNAL FLOATING ROOF TANK (1997 DOLLARS)?

Industry Segment (SIC Code) I
Cost Element
28 29 & 46° 51 I
Capital Costs - Controls Installation
Installed internal floating roof® 3672 11,490 8,429 0 9514
Controlled deck fittings 642 642 642 0 642
Total capital cost 4,314 12,132 9,071 0 10,156
Annualized Costs ($/yr)
Maintenance (5%) 216 607 44 0 508
Taxes, insurance, G & A (4%) 173 485 363 0 406
Inspections (1%) 413 121 91 0 102
Annual capital charges (CRF =0.1424, 614 1,728 1,292 0 1,446
based on 10 yrs. @ 7%)

Total annualized cost ($/yr) 1,046 2,91 2,200 0 2,462
Product recovery credit® 324 321 525 - 352
Net annualized cost ($/yr) 722 2,620 1,675 -- 2,110

@A ssumptions based on the same analyses referenced in Table 6-8, footnote a.

PNo |FRT’ s are assumed to be in use at OLD facilitiesin SIC code 46.

“Assumes installation of arim-mounted secondary seal in conjunction with an existing
vapor-mounted primary seal.

dAs'sumpti ons are as shown in Table 6-8, footnote d.
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TABLE 6-10. COSTS OF REPLACING DECK SEALSON AN EXISTING
EXTERNAL FLOATING ROOF TANK (1997 DOLLARS)?

Industry Segment (SIC Code)
Cost Element
28 29 & 46 51
Capital Costs - Controls Installation
Installed deck seals® 0 29,622 40,590 35,357 29,622
Controlled deck fittings 0 642 642 642 642
Total capital cost 0 30,264 41,232 35,999 30,264
Annualized Costs ($/yr)
Maintenance (5%) 0 1,513 2,062 1,800 1513
Taxes, insurance, G & A (4%) 0 1211 1,649 1,440 1211
Inspections (1%) 0 303 412 360 303
Annual capital charges (CRF = 0 4310 5871 5,126 4,310
0.1424, based on 10 yrs. @ 7%)
Total annualized cost ($/yr) 0 7,337 9,994 8,726 7,337
Product recovery credit® - 1,353 5275 A 2,535
Net annualized cost ($/yr) -- 5,984 4,719 8,632 4,802

@A ssumptions based on the same analyses referenced in Table 6-8, footnote a.

PNo EFRT’ s are assumed to bein use at OLD facilitiesin SIC code 28.

“Assumes replacement of avapor-mounted primary seal with aliquid-mounted seal and
installation of arim-mounted secondary seal.

dAssumpti onsare as shown in Table 6-8, footnote d.
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TABLE 6-11. PER-FACILITY AND INDUSTRY CAPITAL AND ANNUAL COSTS FOR STORAGE TANK CONVERSIONS:

INSTALL FLOATING ROOF IN FIXED-ROOF TANK (FXRT)

Number of PXRT Capital Costto | NetAnnualized [ Capital Cost é:;t]l:)?ajr . Total Net

Model Plant F?Cllltles Conversions Convert one Cost per F_X RT per Facility Facility Total Capital Annualized
Making F_X R'I; Need_ec_j per FXRT (1997 $)° Converstl) on (1997 9) (1997 9) Cost ($/yr) Cost (3/y7)

Conversions Facility ($ryn)

28-1 50 4 50,063 -1,622 200,252 -6,488 10,051,249 -325,652
28-2 27 10 50,063 -1,622 500,630 -16,220 13,530,527 -438,378
28-3 18 29 50,063 -1,622 1,451,827 -47,038 26,159,019 -847,531
29-1 14 2 46,480 7,702 92,960 15,404 1,292,107 214,109
29-2 8 2 46,480 7,702 92,960 15,404 717,837 118,950
29-3 7 4 46,480 7,702 185,920 30,808 1,292,107 214,109
42-1 6 3 74,930 11,414 224,790 34,242 1,446,524 220,347
42-2 8 6 74,930 11,414 449,580 68,484 3,587,379 546,461
42-3 10 20 74,930 11,414 1,498,600 228,280 14,658,106 2,232,852
46-1 7 5 120,065 25,523 600,325 127,615 4,017,615 854,051
46-2 0 0 0 0 0 0 0 0
51-1 6 4 28,564 6,667 114,256 26,668 705,828 164,744
51-2 0 0 0 0 0 0 0 0
Totals 161 77,458,297 2,954,063

#Total number of facilities x percentage of FXRT in reg. cutoffs (33%) x percentage of FXRT below proposed control level (78%).

For MP 28-1, no. of facilities=195x 0.33 x 0.78 = 50.19 (value used in calculations). Whole number (50) is shown in the table.

bUnit costs are from Table 6-8.
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TABLE 6-12. PER-FACILITY AND INDUSTRY CAPITAL AND ANNUAL COSTS FOR STORAGE TANK CONVERSIONS:

INTERNAL FLOATING ROOF TANKS (IFRT)

Number of IFRT Capital Costto | Net Annualized | Capital Cost | Annual Cost

Facilities Conversions | ConvertOne | CostperIFRT | perFacility | per Facility Tota Total Net

Model Plant | Making IFRT Neededper | IFRT(1997$)° | Conversion (1997 ) (10o7g) | CoPita Cost | Annualized
Conversions? Facility ($lyn)P () Cost (8y1)
28-1 0 0 0 0 0 0 0 0
28-2 12 2 4,314 722 8,628 1,444 101,918 17,057
28-3 8 3 4,314 722 12,942 2,166 101,018 17,057
29-1 6 1 12,132 2,620 12,132 2,620 73,702 15,917
29-2 3 1 12,132 2,620 12,132 2,620 40,946 8,843
29.3 3 4 12,132 2620 48528 10,480 147,404 31,833
42-1 3 3 9,071 1,675 27,213 5,025 76,537 14,133
42-2 4 8 9,071 1675 72,568 13,400 253,081 46,733
42-3 4 20 9,071 1,675 181,420 33,500 775,571 143,213
46-1 0 0 0 0 0 0 0 0
46-2 0 0 0 0 0 0 0 0
51-1 0 0 0 0 0 0 0 0
51-2 2 7 10,156 2,110 71,092 14,770 135,963 28,248
Totals 45 1,707,039 323,032

T otal number of facilities x percentage of IFRT in reg. cutoffs (75%) x percentage of IFRT below proposed control level (15%).
For MP 28-2, no. of facilities=105x 0.75x 0.15 = 11.81 (value used in calculations). Whole number (12) is shown in the table.

bUnit costs are from Table 6-9.
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TABLE 6-13. PER-FACILITY AND INDUSTRY CAPITAL AND ANNUAL COSTS FOR STORAGE TANK CONVERSIONS:

EXTERNAL FLOATING ROOF TANKS (EFRT)

l_\l_u_mber of_ EFRT Capital Cost to Net Annualized Capital Cost Annual Total

Model Plant | FacilitiesMaking Conversions Convert one Cost per EFRT L Cost per . Total Net
EFRT Needed per EFRT (1997 5{5)b Conversion pe(rlgga;:gty Facility ng |Sttal Annualized

Conversions® Facility (Slyn)P (1997 9) (19979) Cost ($/yr)
28-1 0 0 0 0 0 0 0 0
28-2 0 0 0 0 0 0 0 0
28-3 0 0 0 0 0 0 0 0
29-1 0 0 0 0 0 0 0 0
29-2 9 4 30,264 5,984 121,056 23,936 1,035,029 204,653
29-3 8 4 30,264 5,984 121,056 23,936 931,526 184,188
42-1 7 1 41,232 4,719 41,232 4,719 293,778 33,623
42-2 9 1 41,232 4,719 41,232 4,719 364,285 41,692
42-3 11 2 41,232 4,719 82,464 9,438 893,085 102,214
46-1 0 0 0 0 0 0 0 0
46-2 3 13 35,999 8,632 467,987 112,216 1,200,387 287,834
51-1 0 0 0 0 0 0 0 0
51-2 5 3 30,264 4,802 90,792 14,406 439,887 69,797
Totals 50 5,157,976 924,000

#Total number of facilities x percentage of EFRT in reg. cutoffs (95%) x percentage of EFRT below proposed control level (30%).

For MP 29-2, no. of facilities= 30 x 0.95 x 0.30 = 8.55 (value used in calculations). Whole number (9) isshown in the table.

bUnit costs are from Table 6-10.
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TABLE 6-14. CAPITAL COSTSTO CONTROL ALL FXRT, IFRT, AND EFRT
NATIONWIDE (1997 $)?
Capital Costs Capital Costs Capital Costs Total Capital Costsfor
Model Plant for FXRT ($) for IFRT ($) for EFRT ($) All Tank Types (%)

281 10,051,249 0 0 10,051,249
282 13,530,527 101,918 0 13,632,445
28-3 26,159,019 101,918 0 26,260,937
Totals 49,740,795 203,837 0 49,944,632
291 1,292,107 73,702 0 1,365,809
292 717,837 40,946 1,035,029 1,793,812
293 1,292,107 147,404 931,526 2,371,037
Totals 3,302,051 262,051 1,966,555 5,530,657
42-1 1,446,524 76,537 293,778 1,816,839
42-2 3,587,379 253,081 364,285 4,204,745
42-3 14,658,106 775571 893,085 16,326,762
Totals 19,692,009 1,105,188 1,551,148 22,348,345
46-1 4,017,615 0 0 4,017,615
46-2 0 0 1,200,387 1,200,387
Totals 4,017,615 0 1,200,387 5,218,002
51-1 705,828 0 0 705,828
51-2 0 135,963 439,887 575,850
Totals 705,828 135,963 439,887 1,281,678
Grand Totals 77,458,297 1,707,039 5,157,976 84,323,313

A/ alues are taken from spreadsheets and, due to automatic rounding in some calcul ations,
may not sum exactly to the totals shown.
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TABLE 6-15. NET ANNUALIZED CONTROL COSTSFOR ALL FXRT, IFRT,
AND EFRT NATIONWIDE (1997 $/YR)?
Annual Costs Annual Costs Annual Costs Total Net Annualized
Model Plant for FXRT ($lyr) | for IFRT ($/yr) | for EFRT ($yr) Costsfor All Tank
Types ($/yr)

281 -325,652 0 0 -325,652
28-2 -438,378 17,057 0 -421,321
283 -847,531 17,057 0 -830,474
Totals -1,611,561 34,115 0 -1,577,447
291 214,109 15917 0 230,026
29-2 118,950 8,843 204,653 332,446
293 214,109 31,833 184,188 430,130
Totals 547,168 56,592 388,840 992,602
42-1 220,347 14,133 33,623 268,103
42-2 546,461 46,733 41,692 634,886
42-3 2,232,852 143,213 102,214 2,478,279
Totals 2,999,660 204,078 177,529 3,381,268
46-1 834,051 0 0 834,051
46-2 0 0 287,834 287,834
Totals 854,051 0 287,834 1,141,885
51-1 164,744 0 0 164,744
51-2 0 28,248 69,797 98,045
Totals 164,744 28,248 69,797 262,789
Grand Totals 2,954,063 323,032 924,000 4,201,097

A/ alues are taken from spreadsheets and, due to automatic rounding in some calcul ations,
may not sum exactly to the totals shown.
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TABLE 6-16. TRANSFER RACK MACT CONTROL REQUIREMENTS

Total Number of Number of .
Number of _— Control Device
Model Model Plant s Fecilities )
2 e Facilities Already o Required
Plant Facilities Controlled Requiring MACT (Size of Flare)
Nationwide” Control
28-1 43 17 26 Smdl
28-2 43 17 26 Medium
28-3 57 23 A Large
Totals 143 57 86 --
29-1 15 8 7 Smdl
29-2 12 6 6 Medium
29-3 12 6 6 Medium
Totals 39 20 19 --
42-1 11 8 3 Smdl
42-2 17 12 5 Medium
42-3 18 13 5 Large
Totals 46 33 13 -
51-1 7 4 3 Smdl
51-2 5 3 2 Smdl
Totals 12 7 5
Grand 240 117 123 --
Totals

M odel plant facilitiesin SIC code 46 are not shown because available dataindicate that they do not operate
transfer racks.

PNumbers obtained from OLD Baseline Emissions memo (TSD Memo No. 3), representing facilities with organic
liquid transfer operations.

Rationale for Selection and Costing of Transfer Rack Control Equipment

Hares are commonly utilized to control HAP emissons from transfer racks &t facilities conducting
OLD-type operations. This conclusion is based on a knowledge of the industry as obtained from Ste vidts
performed by the EPA/PES project team, and from information in the OLD survey data base. In addition,
flares are the lowest cost option, and we assume that facilities will slect the lowest cost device that will
meet the sandard. As aresult, costing information was developed for large, medium, and small flares,
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which would beingalled at the various Szed plants. The costing dgorithms were obtained from the EPA’s
Control Cost Manud.

Reaults. Tables 6-17 and 6-18 present the capital and annua costs, respectively, of the individua
flare systems. Table 6-19 shows the Sizing parameters used to assign one of these systems to each model
plant. Table 6-20 presents the capital and annua control costs for each modd plant facility and for all
affected facilities.

Costing assumptions. Three sizes of flares were costed to accommodate the various sizes of OLD

operations represented by the model plants. Based on throughputs and numbers of loading positions,
flares were costed as shown in Table 6-19.

TABLE 6-17. CAPITAL COSTSFOR FLARE SYSTEMSON O.L.D. TRANSFER RACKS

Cost Item Factor Estimated Value (1997 $) I
Smdl Fare Medium Flare Large FHare
Direct Costs
Flare System A 29,793 42814 64,001
Instrumentation, taxes, freight 0.18A 5,363 7,707 11,520
Purchased Equipment B=118A 35,156 50,521 75,521
Installation 057B 20,039 28,797 43,047
Total Direct Costs 157B 55,195 79,318 118,568
Indirect Installation Costs
Indirect 0.35B 12,305 17,682 26432
Total Capital Investment 1.92B 67,500 97,000 145,000

In the cogting andlysis performed prior to proposal of the regulation, the dgorithmsin the Control
Cost Manud were used to derive an estimate of total capitd investment and total annud cost for the small,
medium, and large flares. Subsequent discussions and contacts with vendors of flare control equipment
made clear that these initid cost estimates represented open flares, when in fact most transfer racks
(approximately 90 percent or more) are controlled using enclosed ground flares. Enclosed flaresinclude a
refractory-lined stack and additiond instrumentation, making them significantly more expensive than open
flare systems. One of the flare manufacturers provided estimated purchase costs for enclosed flare
sysems. The origina tota costs were replaced in the cost analysis with these new vendor quotes,
assuming adistribution of 90 percent enclosed flares and 10 percent open flares. The Control Cost
Manud’s adgorithms were used to “back-caculate’ the other cost itemsin Table 6-17, aswell and al the
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annual costsin Table 6-18.
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TABLE 6-18. ANNUAL COSTS FOR FLARE SYSTEMSON O.L.D. TRANSFER RACKS

Estimated Value, $/yr in 1997 dollars
Cost Item Factor
Smadl Hare Medium Flare Large Flare
Direct Annual Costs
Labor Charges L 22,800 22,800 22,800
Material M 10,360 10,360 10,360
Purge gas 205 365 575
Pilot gas 2,045 2,045 2,045
Steam 7,160 11,015 14,320
Total Direct 42,570 46,585 50,100
Indirect Annual Costs
Overhead 0.6 (L+M) 19,900 19,900 19,900
Administration 002xTCI? 1,350 1,940 2,900
Property Tax 0.01x TCI 675 970 1,450
Insurance 001x TCl 675 970 1450
Capital Recovery 01424 x TCI 9,612 13,813 20,648
Total Indirect 32,212 37,593 46,348
Total Annual Cost 74,962 84,178 96,448

¥TCI =total capital investment (from Table 6-17).
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TABLE 6-19. SIZING ASSUMPTIONS USED IN COSTING FLARES

aModel plantsin SIC code 46 are not included because data show that they do not operate transfer

racks.

Model Plant? Number of Loading Maximum V apor Size of Flare Costed
Positions Displacement (cfm)b
281 2 130 Small
282 4 200 Medium
283 5 260 Large
291 2 130 Smdll
292 3 200 Medium
293 4 200 Medium
42-1 4 130 Small
42-2 9 200 Medium
42-3 15 260 Large
51-1 2 130 Smdll
51-2 2 130 Small

A ssumes each loading position generates 500 gal/min (65 cfm) of vapors and each
model plant generates a maximum of 2,000 gal/min (260 cfm).

6-50



TABLE 6-20. TRANSFER RACK CONTROL COSTSBY MODEL PLANT
AND NATIONWIDE (1997%)

Capita Annual Cost per Total Capital Total Annual
Model Plant? Inve_st_ment per Facility ($/yr) [nvestment for Costs for Industry
Facility ($/yr) Industry ($) ($lyr)
28-1 67,500 74,962 1,755,000 1,949,012
282 97,000 84,178 2,522,000 2,188,628
28-3 145,000 96,448 4,930,000 3,279,232
42-1 67,500 74,962 202,500 224,836
42-2 97,000 84,178 485,000 420,890
42-3 145,000 96,448 725,000 482,240
51-1 67,500 74,962 202,500 224,886
51-2 67,500 74,962 135,000 149,924
Totals 10,957,000 8,919,698

@M odel plant facilitiesin SIC code 29 are not shown because refineries are presumed to have

existing control capacity for their transfer racks.
Mode plant facilitiesin SIC code 46 are not shown because data indicate that they do not operate

transfer racks.

Equipment Leaks

This section details the cogts that OLD facilities would incur in developing and carrying out alesk
detection and repair (LDAR) program to control |eakage from equipment components. Only 431 (66
percent) of the 651 mgor source facilities are estimated to need a new program; the remaining 220
fecilities are currently performing aforma LDAR program.

Cogt estimation techniques for LDAR developed under previous NESHAP were adapted for use
inthe OLD NESHAP. Information was obtained primarily from atechnica memorandum prepared for
the Group IV Polymers and Resins NESHAP. The costing information found to be pertinent for the OLD
LDAR andyss was extracted from that memo and formed into a single item that was placed in the OLD
NESHAP docket. (7)

Cogting dgorithms were available for two LDAR scenarios. programs performed in-house (by

company personnel) and those performed by a contractor (outside specidty firm). It was assumed that 50
percent (about 215) of the facilities would carry out the program in-house, and the remaining 50 percent
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would hire a contractor. Thus, find costs represent the average of the costs for each type of program.

Cogs were cdculated for pumps, vaves, and sampling connection systems. Asdiscussed in
memo no. 2, compressors and pressure relief devices were excluded from consideration based on
information that they are not used to any considerable degreein OLD operations. Connectors aso have
not been costed for LDAR because the proposed NESHAP (in the referenced subpart TT of 40 CFR
part 63) does not require monitoring of connectors if lesks found by non-instrument means are diminated
within 5 days. Spreadsheets displaying the individua cost eements of implementing an LDAR program
are contained in a separate memo. (1) Estimates of per-facility costs presented in Table 6-21 are taken
directly from these oreadsheets, without making any adjustment for product recovery cost credits. This
was done due to the variability of the types of organic liquids handled and to produce conservative, worst-
case costs.

Capital and Annual Cost Impacts for the Industry

The capital and annual cost impacts of controlling al maor source OLD emission sources are
summarized in Table 6-22. This table does not include the costs of complying with the testing,
recordkeeping, and reporting requirements of the NESHAP. Egtimates of these costs are presented in the
next subsection.

Recordkeeping and Reporting

The proposed OLD NESHAP specifies recordkeeping and reporting requirements for all affected
facilities. There are one-time reports that are required, as well as periodic, ongoing recordkeeping and
reporting requirements. The information for the following tables was obtained from the Information
Collection Request prepared for the Office of Management and Budget (OMB). For this effort, the costs
of complying with the recordkeeping and reporting requirements, and for the Federd Government’s
processing of the industry reports, were estimated both for affected facilities and for the EPA. The
estimated number of facilities affected nationwide and their corresponding SIC/NAICS codes are
summarized in Table 6-23.

Tables 6-24 through 6-26 document the computation of individual burdens for each of the
applicable recordkegping and reporting requirements. The individual burdens are expressed under
standardized headings that are consistent with the concept of burden under the Paperwork
Reduction Act. Where appropriate, we have identified specific tasks and mgor assumptions, which
follow the guidance in the EPA’s ICR Handbook. (8)

The average annud burden for OLD operations facilities over thefirst 3 years of the standards due
to these recordkeeping and reporting requirementsis estimated at 242,911 person-hours, asindicated in
Table 6-25.

For the purposes of the estimatesin Table 6-24, a controlled organic liquids didtribution facility is
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one that controls affected transfer operations and storage tanks, and that ingtitutes an equipment LDAR
program. Cargo tanks that are presently required to have annua vapor tightness tests are classified as
currently tested. The number of facilities estimated to be constructed/reconstructed or modified was based
on industry growth projections and knowledge of the industry.

The primary costs associated with complying with the recordkeeping and reporting requirements
are associated with labor costs. The unit labor costs used in Tables 6-24 and 6-26 were derived from
sandard estimates based on the EPA’ s impact caculations for other sandards. The coststo conduct this
effort have been calculated on the basis of:

C $40.00 per hour for Technical Labor
C $59.00 per hour for Manageria Labor
C $18.00 per hour for Clerica Labor.

These [abor rates include overhead and fringe benefits.

In addition to the labor costs, part of the burden to affected OLD facilities would be the creation of
acomputer data base system to handle the records and create the reports required for this NESHAP. At
an estimated capita cost of $2,500 per system, and assuming that dl 651 affected facilities would make
this purchase, the totd capital cost would be $1,627,500. If this cost is annudized assuming 7 percent
interest over a 3-year period, the additiond annual cost burden to the industry would be about $960 per
year (see Table 6-25).
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TABLE 6-21. PER-FACILITY AND NATIONWIDE LDAR PROGRAM COSTS

Capital Cost/Facility (%) Annual Cost/Facility ($/yr) Number of Nationwide LDAR Costs
Model Plant Affected ) Annual
In-House Contracted Average In-House Contracted Average Facilities Capita ($) (Siyr)
_ e
28-1 5,641 9,058 7,350 20,134 25434 22,785 128 940,800 2,916,480
28-2 5,641 9,058 7,350 20,134 25434 22,785 69 507,150 1,572,165
28-3 10,089 13,506 11,798 84,515 90,988 87,752 47 554,506 4,124,344
201 5,641 9,058 7,350 20,134 25434 22,785 35 257,250 797,475
29-2 5,641 9,058 7,350 20,134 25434 22,785 20 147,000 455,700
29-3 5,641 9,058 7,350 20,134 25434 22,785 18 132,300 410,130
42-1 5,641 9,058 7,350 20,134 25434 22,785 16 117,600 364,560
42-2 5,641 9,058 7,350 20,134 25434 22,785 21 154,350 478,485
42-3 10,089 13,056 11,798 84,515 90,988 87,752 25 294,950 2,193,800
46-1 5,641 9,058 7,350 20,134 25434 22,785 17 124,950 387,345
46-2 5,641 9,058 7,350 20,134 25434 22,785 6 44,100 136,710
51-1 5,641 9,058 7,350 20,134 25434 22,785 17 124,950 387,345
51-2 5,641 9,058 7,350 20,134 25434 22,785 12 88,200 273420
Totals -- -- -- -- -- -- 431 3,488,106 14,497,959

@Average refers to the average cost of the in-house and contracted LDAR programs.

®Product recovery credits are not included in the annual cost figure (see text).
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TABLE 6-22. SUMMARY OF NATIONWIDE COST IMPACTS?

Emission Source Controlled Capi ta_i C ot Annl_Ja_I Codt

($ million) ($ million/yr)
Upgrade Fixed-Roof Tanks 7746 295
Upgrade Floating Roof Tanks 6.87 125
Transfer Racks (Control Device) 10.96 8.92
Equipment Leaks (LDAR) 349 1450
Totals 98.8 27.6

@Does not include the costs for testing, recordkeeping, and reporting.

TABLE 6-23. ESTIMATED NUMBER OF MAJOR SOURCE OLD FACILITIES
AND THEIR SIC/NAICS CODES

Industry Segment SIC Codes NAICS Codes N“mberFo;C:\l’i' ?;r Source
Chemical Manufacturing 2821,2865,2869 325211, 325192, 325188 370
Petroleum Refineries 2911 32411 11
Liquid Terminas 4226 49311, 49319 %)
Crude Oil Pipeline Stations 4612 48611 35
Petroleum Terminals 5169, 5171 42269, 42271 41
Total 651

Testing costs were estimated for EPA Methods 18, 25, 25A, and 27. The total annud cost for
facilities to perform the required tests is estimated to be $1,718,400 per year. 1t was assumed for this
andysis that Method 18 would only be used to determine the percentage of affected HAP (asligted in
Table 1 of the proposed rule) in organic liquids. As such, this requires that a sample of the organic liquid
be run through a gas chromatograph for andysis, and thisis afairly rapid and inexpensive procedure.
Methods 25 and 25A will be the primary means of measuring emissions of HAP from control devices.
The cost of Method 25 or 25A testing was provided by the emissions testing staff at PES, Inc. Method
27 isused to verify vapor tightnessin cargo tanks. Based on information provided in the background
information document for the proposed NSPS for bulk gasoline terminds (9), and on current information
from an oil company (10), we estimated the cost of performing a Method 27 test to be $200.



The only Federal costs are those costs associated with the andlyss of the information reported by
affected facilities. Publication and distribution of the information are part of the Aerometric Information
Retrievdl System (AIRS) Facility Subsystem (AFS), which is operated and maintained by the EPA's
Office of Air Qudlity Planning and Standards. Examination of records to be maintained by the respondents
will occur as part of the periodic inspection of sources, which is part of the EPA's overdl compliance and
enforcement program. Labor rates were assumed to be smilar to those of the industry respondents. The
average annud cost to the Federd Government during the first 3 years of the standards, as derived in
Table 6-26, is estimated to be $1,460,708 per year.

6-56



6-57



TABLE 6-24. ANNUAL FACILITY LABOR COSTS FOR RECORDKEEPING AND REPORTING

- . Manag. .
A)H B) N f E Tech !
(A) Hours | (B) Numbero missions (C) Hours echnical Hours Clerical Total Labor
Burden Item per Occurrences Testing r Eacilit Number of Hoursper ] Hours CostperY
urden e Technical per Facility Cost per peC—ZCB y Facilities Year@ Ype@ @ 0s gle ear
Occurrence per Y ear Occurrence (C=AXB) $40/hr car $18/hr (/yn)
$59/hr
1. Applications N/A
2. Surveysand Studies N/A
3. Reporting Requirements
A. Read and Understand Rule Requirements 40 1 40 651 ab 26,040 1,302 2,604 1,165,290
B. Required Activities:
3.1 Organic Liquids
(a). Provide true vapor pressure and percentage of Tablg 1
HAPinall liquids transferred into/out of facility. 10 ! 10 651 b 6510 326 651 291,323
(b). P.rov.lde. and qeterml ne Table 1 HAP percentagein 1 15 $500 15 135 i 2025 101 203 90,619
organic liquids using Method 18.
(c). Prowdg records of the vo.I ume of organic liquids 10 1 10 651 b 6,510 26 651 201323
transferred into/out of the facility.
3.2 Storage Tanks
(a). Providealist of all tanksin OLD service including their
dimensions, roof type, primary and secondary seals, and 20 1 20 651 ab 13,020 651 1,302 582,645
fittings.
Eg%.kErOV| deresults of the required inspections for stordge 15 1 15 651 b 9,765 488 977 436,984
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TABLE 6-24. (Continued)

o Manag. .
(A) Hours (B) Number of Emlsglons (C) Hours Technical Hours Clerical Total
per Occurrencesper Testing . Number of Hours | LaborCost
Burden Item - . per Facility o Hours per per
Technical Facility per Cost per (C=AxB) Facilities Year@$40hr | Year@ @ per Y ear
Occurrence Year Occurrence - $18/hr ($lyr)
$59/hr
3.3 Transfer Operations
(a). Provide documentation, by position
t.ranfsferrl ng affected I|gunds, of the organlc 20 5 0 240 c 9,600 480 960 429 600
liquids transferred, their volumes, their trug
vapor pressure, and HAP percentages.
(b). Provide documentation that cargo tanks
subject to Method 27 vapor tightnesstesting 1 $200 15 220 | ¢ 3,600 180 360 161,100
loading at affected |oading positions have|
current vapor tightness certification.
3.4 Equipment Leaks
(a). _Prowde alist of all equipment in OLD 20 1 20 431 ad 8,620 431 862 385,745
service.
(b). Provide documentation that equipmerjt
found leaking using Method 21 was repairpd 10 4 $2,500 40 431 d 17,240 862 1,724 771,490
in time provided.
3.5 Control Devices
(a). Provide records of control devicesin
OLD service and the emission sources which 10 1 10 240 ab 2,400 120 240 107,400
they control.
(b). Provide records detailing deviationsin
the proper operating conditions of the 5 1 5 240 e 1,200 60 120 53,700
control devicesin OLD service.
(c)- Prowde records of all p_erformancetes s 4 1 on 123 e 2952 148 295 132,122
required for the control devices.

6-59




6-60



TABLE 6-24. (Continued)

(A) Hours | (B) Number of Emlss_lons (C) Hours Technical Manag. Clerical | Total Labor
per Occurrencesper Testing o Number of Hoursper | Hoursper
Burden Item . . per Facility —_ Hours@ Cost per

Technical Facility per Cost per (C=AXB) Facilities Year@ Year@ $18/hr Year ($/yr)
Occurrence Y ear Occurrence $40/hr $59/hr

(d). Performance test of control devices,

Method 25 or 25A 24 1 $12,000 24 123 e 2,952 148 295 [1,344,122]

3.6 Repeat of Performance Test

Method 18--M easurement of Gaseous

Organic Compound Emissions by Gas 5 1 $500 5 14 fgh 70 4 7 [10,133]

Chromatography

M ethod 25--Determination of Gaseous

Nonmethane TOC as Carbon, or Method

25A--Determination of Gaseous TOC by 24 1 $12,000 24 14 fon 336 17 3 [183,036]

Flame lonization Detection

M ethod 27--Determination of Vapor

Tightness Test for Gasoline Delivery TanKs 2 1 $200 2 8 K 150 8 1 [21,713]

C. Create Information Incl.in3.B

D. Gather Information Incl.in 3.B

E. Report Preparation

Intitial Notification Report 16 1 16 651 ab 10,416 521 1,042 466,166

Initial Compliance Report 20 1 20 651 ab 13,020 651 1,302 582,645

Semiannual Compliance Report 40 2 80 651 b 52,080 2,604 5,208 2,330,580

Notification of Performance Test 4 1 4 651 b 2,604 130 260 116,529

Notification of Construction/Reconstructi¢n 4 1 4 20 aj 80 4 8 3,580
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TABLE 6-24. (Continued)

_ . . Total
(A) Hours (B) Number of Emlss_l ons (C) Hours Technical Manag. | Clerical L abor
. Occurrencesper Testing . Number of Hoursper | Hoursper | Hours
Burden Item perTechnical . per Facility L Cost per
Occurrence Facility per Cost per (C=AxB) Facilities Year@ Year@ @ Year
Y ear Occurrence - $40/hr $59/hr $18/hr Sy
Notification of anticipated startup 4 1 4 20 aj 80 4 8 3,580
Notification of actual startup 4 1 4 20 aj 80 4 8 3,580
4. Recordkeeping Requirements
A. Read Instructions Incl.in3.A
B. Plan Activities Incl.in3.A
C. Implement Activities Incl.in3.A
D. Record Information
4.1 Organic Liquids
(a). Maintain rec_ord_s of true vapor Indl. in 3.1(a)
pressure of organic liquids.
(b). Mamtal.n records of Table1 HAPin Indl. in 3.1(a)
organic liquids.
(c). Maintain records of the volumes of
organic liquids transferred into/out of Incl. in 3.1(b)

facility.
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TABLE 6-24. (Continued)

(B) Number of Emissions Technical Manag. Clerica Total
(A) Hours per . (C) Hours Hours L abor
. Occurrencesper Testing . Number of | Hoursper | Hoursper
Burden Item Technical . per Facility L per Costper
Facility per Cost per Facilities Year @ Year @
Occurrence Y ear Occurrence (C=AXB) $40/hr $59/hr Year@ Year
$18/hr ($lyr)
4.2 Sorage Tanks
(a). Maintain records of all storage tanksif Incl.in 3.2(a)
OLD service, their dimensions, roof types,
seal types, and fittings.
(b). Maintain records of organic liquids arjd Incl. in 3.2(a)
their respective volumes stored in individdal
storage tanks.
(c). Maintain records of storage tank Incl. in 3.2(b)
inspections and repairs.
4.3 Liquid Transfers
(). Maintain records of the organic liquidp Incl. in 3.2(a)
and their respective volumes transferred af
each loading position.
(b). Maintain records of cargo tanks and Incl. in 3.2(b)
their vapor tightness certification.
4.4 Equipment Leaks
(). Maintain records of equipment Incl.in 3.3(a)
associated with organic liquids distributiof.
(b). Maintain records of periodic Method 31 Incl. in 3.3(b)

inspections, including leaking equipment
found and time required to repair leaking
equipment.
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TABLE 6-24. (Concluded)

Key to Table 6-24:

a) One-time activity.
b) Estimate includes all affected facilities.

¢) Estimate does not include crude oil pipeline breakout stations.
d) Estimate does not include facilities that already have aformal LDAR program.

e) Only includes facilities implementing a control device for transfer racks as aresult of the OLD NESHAP.

f) Estimate includes test plan, test report, and parametric monitoring setup.
g) Assumes that 15 percent of all performance tests fail and need to be repeated.
h) Assumes that this method will only be used to determine the percent HAP in organic liquids.
i) Assumes that only for-hire terminals and bulk gasoline terminals willl require Method 18 testing of organic liquids.

j) Assumes that 3 percent of total facilities will be subject to construction/reconstruction/anticipated startup/actual startup provision.

k) Assumes that Y2 percent of the approximately 15,000 tank tucks carrying organic liquids will undergo Method 27 testing on an annual basis.

1) The total of total labor costs (last column) does not include the four annual O& M costs shown in brackets and bold type (sections 3.5(d) and 3.6), which are a separate cost item

6-64

- . Clericd
(A) Hours (B) Number of Emlss_lons (C) Hours Technical Manag. Hours | Total Labor
. Occurrencesper Testing L Number of | Hoursper | Hoursper
Burden Item per Technical - per Facility S per CostperYear
Facility per Cost per Facilities Year @ Year @
Occurrence Y ear Occurrence (C=AxB) $40/hr $59/hr Year@ (/yn)
$18/hr
4.5 Control Devices
(a). Maintain records describing the contrpl
devices used to comply with the NESHAP] Incl. in 3.5(a)
and what emission sources they control.
(b). Maintain records of performance testg. Incl. in 3.5(b)
(c). Record startups, shutdowns, and 4 12 48 651 | b | 31248 1562 | 3125 | 1,308328
malfunctions.
E. Personnel Training N/A
F. Timefor audits 8 2 16 651 b 10,416 521 1,042 466,135
Totals: 233,014 11,651 23,30 10,270,464I




Table 6-25.
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TABLE 6-25. SUMMARY OF RECORDKEEPING AND REPORTING COSTS

Number of Affected Average Total Capital Annual Labor Annualized Capital Annua O&M Total Annual
Facilities Annual Cost, $° Costs, $/yr° Cost, $/yr Costs, $/yr° Costs, $/yr
Hours?
651 242,911 1,627,500 10,270,464 620,165 1,559,004 12,449,633

@Average of all facility burden hours over thefirst 3 years.
PCost for devel oping an OL D-specific data base to accommodate records and reports, at $2,500 per facility.
“Derived in Table 6-24.

dOptained as Cost of Start-up Capital/PVFA, where PVFA = Present VValue Factor = Sum [1/(1 + k)t],
where k = % discount rate (7%) and t = 1 to 3 years.

“0&M costs associated with performing the required EPA test methods (sum of the bold, bracketed costsin the last column of Table 6-24).
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TABLE 6-26. ANNUAL FEDERAL GOVERNMENT (EPA) BURDEN AND COSTS ASSOCIATED WITH
RECORDKEEPING AND REPORTING REQUIREMENTS

Technica

Number of EPA Hours Hours per Management Clerical Hours EPA Total
Burden Item Fagilities per Year o Fagilit Year @ Hours per per Year @ Cost per Y ear
P P y Year @ $59/hr $18/hr (S$lyr)
$40/hr
1. Applications N/A
2. Surveysand Studies N/A
3. Reporting Requirements
A. Rgad and Understand Rule 1 0 0 5 4 1790
Requirements
B. Required Activities
3.1 Organic Liquids
(a). Review documentation of organic
liquids, their vapor pressure, and percentage 651 b 4 2,604 130 260 116,510
of Table1 HAP.
(b). Review documentation of total organic
liquid throughput through the facility. 65l b 2 1,302 e 130 58,255
3.2 Sorage Tanks
(@ . Review documentation of storage tanks, 651 ab 8 5208 260 501 233038
their roof types, etc.
(b). Review glocumeptatmn of the required 651 b 4 2604 130 260 116510
storage tank inspections.
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TABLE 6-26. (Continued)

Numper of EPA Hours Technical Management Clericad Hours EPA Total Cost
Burden Item Facilities per o Fagilit Hours per Hours per per Year @ er Year ($yr)
Year P Y | ver @ $40ihr | Year @ $59/hr $18/hr P y

3.3 Trandfer Operations
(a). Review documentation of the organic
liquidstransferred, their volumes, TV P, and 240 c 4 960 48 9% 42,960
HAP percentages.
(_b). Review d_ocumentatlon of vapor 210 c 4 960 48 % 42,960
tightness testing on cargo tanks.
3.4 Equipment Leaks
(8). Review report of equipment LDAR 28 ad 8 2248 112 25 100578
program.
(b). Review report of equipment leak repairs. 228 d 4 1,124 56 112 50,280
(c). Review Method 21 documentation. 228 d 4 1,124 56 112 50,280
3.5 Control Devices
(a). Review control devicesin OLD service. 240 ab 4 960 48 9% 42,960
(b). Review records of deviations. 240 e 4 960 48 % 42,960
(c). Review control device performance test 210 e 4 960 48 % 42,960
results.
C. Create Information N/A
D. Gather Information N/A
E. Report Preparation N/A

Review Initial Notification Report 651 ab 4 2,604 130 260 116,510
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TABLE 6-26. (Concluded)

Burden Item Number of EPA Hours Technical Management | Clerica Hoursper | EPA Total Cost
Facilitiesper | per Facility Hours per Hours per Year @ $18/hr per Year ($lyr)
Year Year @ $40/hr | Year @ $59/hr
Review Initial Compliance Report 240 ab 4 960 43 9% 42,960
Review Semiannual Compliance Report 240 b 2 480 24 48 21,480
Review Notification of Performance Test 240 b 2 480 24 48 21,480
RF:Egln e;t/vr Ll:lcctJi'uofrl1 cation of Construction/ 20 E] 2 40 5 4 1790
Review Notification of Anticipated Startup 20 a 2 40 2 4 1,790
Review Notification of Actual Startup 20 E] 2 40 2 4 1,790
4. Recordkeeping Requirements
A. Read Instructions N/A
B. Plan Activities N/A
C. Implement Activities N/A
D. Develop Record System N/A
E. Record Information N/A
F. Personnel Training N/A
G. Timefor Auditors N/A
H. Litigation N/A
Totals. 25,698 1,283 2,308 1,149,841

Note: The footnotes for thistable are the same asthose in Table 6-24.
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Summary of Total Annual Costs

The overadl annud cost impact of the OLD NESHAP being proposed is the sum of the costs for
emission controls on regulated emission sources and the costs that industry will encounter in making the
required reports and keeping needed records. Based on the annua cost eements aready presented in
Tables 6-22 and 6-25, the total annual cost to the affected industry sourcesis approximately $40.1 million
per year.

Cogt Effectiveness of the Rule Proposa

The cost effectiveness (CE) of aNESHAP is the cost of reducing a unit weight of HAP emissons
asaresult of complying with the standards. It is calculated as the quotient of the net annualized cost
(including recordkeeping and reporting costs) and the annua HAP emission reduction resulting from the
dandards. In English units,

CE = annualized cost [$yr] + annua HAP reduction [tons/yr]

= $/ton of HAP reduced.

As discussed above, the tota annual cost to industry has been cdculated to be $40.1 million per
year for each year the dandards arein effect at al affected facilities. The annual HAP emission reduction
for the entire industry has been estimated (see Table 6-7) to be 24,130 tons per year. Therefore, the
caculated cogt effectiveness (in English units) is:

CE = $40.1 million/yr + 24,130 tons/yr

= $1,660 per ton of HAP reduced.

In metric units, the cost effectivenessis,
CE = $40.1 millionfyr + 21,900 Mglyr

= $1.830 per Mg of HAP reduced.
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OLD Transfer Rack Basaline Emissions and Emission Reductions

Attachment 1

TOC Nationwide
Liquid Emissions | Number of TOC
Throughput Liquid Liquid True Uncontrolled per Plants Emissions from
per Model Molecular Vapor Liquid Rack Uncontrolled | Without a Uncontrolled
Model Plant Weight Pressure |Temperature| Saturation Model Control Plants
Plant (gallyr) (Ib/lb-mole) (psia) (deg. F) Factor Plant (Ib/yr) System (tons/yr)
28-1| 6,240,000 78.1 3.06 60 1.45 51,813 26 673.6
28-2| 16,421,700 78.1 3.06 60 1.45 136,356 26 1,772.6
28-3| 34,311,800 78.1 3.06 60 1.45 284,904 34 4,843.4
Totals 86 7,289.6
29-1] 6,029,600 78.1 3.18 60 1.45 52,029 7 182.1
29-2| 66,378,800 78.1 3.18 60 1.45 572,783 6 1,718.3
29-3| 85,763,800 78.1 3.18 60 1.45 740,056 6 2,220.2
Totals 19 4,120.6
42-1] 20,918,500 78.1 2.84 60 1.45 161,207 3 241.8
42-2] 28,150,000 78.1 2.84 60 1.45 216,935 5 542.3
42-3] 54,844,300 78.1 2.84 60 1.45 422,653 5 1,056.6
Totals 13 1,840.8
51-1 23,500 78.1 2.36 60 1.45 150 3 0.2
51-2| 25,907,000 78.1 2.36 60 1.45 165,906 2 165.9
Totals 5 166.1
Grand Totals 123 13,417.1
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OLD Transfer Rack Basdline Emissions and Emission Reductions (continued)

Attachment 1

Nationwide TOC
TOC Number TOC Emission
Emissions of Emissions | Nationwide Nationwide| Reduction | Number |Nationwide| Nationwide
Controlled per Plants from Baseline Baseline per of Plants TOC HAP
Rack System | Controlled with Controlled TOC Overall HAP Uncontrolled | Installing | Emission | Emission
Model |Saturation| Control Model a Control Plants Emissions | Liquid HAP| Emissions Model a Control | Reduction | Reduction
Plant Factor | Efficiency | Plant (Ib/yr) | System | (tons/yr) (tonslyr) |Percentage| (tons/yr) | Plant (Ib/yr) | System | (tons/yr) | (tons/yr)
28-1] 0.60 0.95 1,072 17 9.1 682.7 0.64 436.9 49,222 26 639.9 409.5
28-2] 0.60 0.95 2,821 17 24.0 1,796.6 0.64 1,149.8 129,538 26 1,684.0 1,077.8
28-3] 0.60 0.95 5,895 23 67.8 4,911.2 0.64 3,143.1 270,659 34 4,601.2 2,944.8
Totals 57 100.9 7,390.4 4,729.9 86 6,925.1 4,432.1
29-1] 0.60 0.95 1,076 8 4.3 186.4 0.32 59.7 49,428 7 173.0 55.4
29-2| 0.60 0.95 11,851 6 35.6 1,753.9 0.32 561.2 544,144 6 1,632.4 522.4
29-3] 0.60 0.95 15,312 45.9 2,266.1 0.32 725.2 703,054 2,109.2 674.9
Totals 20 85.8 4,206.4 1,346.1 19 3,914.6 1,252.7
42-1] 0.60 0.95 3,335 8 13.3 255.2 0.74 188.8 153,146 229.7 170.0
42-2|  0.60 0.95 4,488 12 26.9 569.3 0.74 421.3 206,089 5 515.2 381.3
42-3| 0.60 0.95 8,745 13 56.8 1,113.5 0.74 824.0 401,520 5 1,003.8 742.8
Totals 33 97.1 1,937.9 1,434.0 13 1,748.7 1,294.1
51-1] 0.60 0.95 3 4 0.0 0.2 0.85 0.2 143 1 0.1 0.1
51-2| 0.60 0.95 3,433 3 5.1 171.1 0.85 145.4 157,611 1 78.8 67.0
Totals 7 5.2 171.3 145.6 78.9 67.0
Grand Totals 117 288.9 13,706.0 7,655.6 120 12,667.3 7,045.8
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